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RIVER  AND  HARBOR  BILL. 


Aran.  11, 1910.— Ordered  to  be  printed. 


Mr.  Nelson,  from  the  Committee  on  Commerce,  submitted  the 

following 

REPORT. 

[To  accompany  H.  R.  20086.] 

The  Conamittee  on  Commerce,  to  whom  was  referred  the  bill  (H.  R. 
20686)  making  appropriations  for  the  construction,  repair,  and  pres- 
ervation of  certain  public  works  on  rivers  and  harbors,  and  for  other 
purposes,  having  considered  the  same,  submit  the  foUowing  report, 
giving  such  extracts  from  official  documents  in  respect  to  each  item 
as  are  deemed  essential  to  an  appreciation  of  its  merits. 

The  bill  as  it  came  from  the  House  carried — 

Appropriations  aggr^ting 135,361,746.60 

And  authorizationB  of  contracts  to  be  provided  for  by  future  appro- 
priations amounting  to 7, 206, 430. 00 

Total 42,658,176.60 

The  net  increases  in  the  bill  as  reported  to  the  Senate  are: 

Appropriations |6, 380, 667. 00 

Contracts  authorized 3,627,676.00 

Total  increase 10,008,242.00 

The  bill  as  reported  to  the  Senate,  therefore,  carries  appropriations 
abrogating  $41,732,313.50,  and  authorizations  of  continuing  contracts 
amounting  to  $10,834,105,  giving  a  grand  total  of  $52,566,418.50. 

The  "continuing-contract"  provision  was  first  introduced  in  the 
river  and  harbor  act  of  1900,  applying  to  but  very  few  items  in  that 
act,  but  to  more  in  succeeding  bills. 

For  list  of  increases  and  amounts  for  each  State  see  last  pages  of 
report. 
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The  annual  expenditures  for  river  and  harbor  improvements  since 
1896,  as  stated  in  the  annual  reports  of  the  Chief  of  Engineers,  have 
been  as  follows: 

1896 117, 039, 731 

1897 13,461,395 

1898 17,161,799 

1899 .•  15, 167, 294 

1900 18,671,340 

1901 19, 621, 227 

1902 15, 410, 647 

1903 18, 327 ,  87 1 

1904 23, 925, 096 

1905 24, 648, 697 

1906 24, 115, 597 

1907 23 ,  092, 070 

1908 28, 251, 972 

1909 36, 753, 285 

During  these  fourteen  years  there  have  been  five  general  and  three 
emergency  river  and  harbor  acts,  making  provisions  as  follows: 

1896.  Appropriations $12,659,550 

Contracts  authorized 59, 616, 405 


1899.  Appropriations 16,091,841 

Contracts  authorized 23, 866, 324 


172, 275, 955 


39, 958, 165 


1900.  Appropriation  (emergency) 560, 000 

1902.  Appropriations 26,771,442 

Contracts  authorized 38, 336, 160 


65, 107, 602 

1904.  Appropriation  (emergency) 3, 000, 000 

1905.  Appropriations 18,181,875 

Contracts  authorized 17, 184, 657 


1907 .  Appropriations 37, 108, 083 

Contracts  authorized 49, 829, 349 

1909.  Appropriations  (emergency) 9,435,750 

Contracts  authorized 635, 875 


35, 366, 532 


86, 937, 432 


10, 071, 625 


During  the  same  period  appropriations  have  been  made  m  sundry 
civil  acts  for  river  and  harbor  improvements,  principally  to  provide 
for  contracts  authorized  in  above  acts,  as  follows: 


1896 $3, 284, 597 

1897 19, 121, 412 

1898 14,061, 613 

1899 8, 918, 197 

1900 15, 725, 605 

1901 7, 046, 623 

1902 5, 768, 757 


1903 $20, 228, 150 

1904 7, 872, 200 

1905 10, 544, 132 

1906 17, 254, 050 

1907 6, 392, 730 

1908 18,092,945 

1909 19, 754, 514 


Actual  appropriations  in  both  acts  for  such  improvements,  during 
these  years  have  been  as  follows: 

1896.  River  and  harbor  act $12,659,560 

Sundry  civil  act 3, 284, 597 

115  944  147 

18»7v  Sundry  civil  act 19|  121^  412 

1898.  Sundry  civil  act : 14, 061, 613 

1899.  River  and  harbor  act 16,091,841 

Sundry  civil  act 8, 918, 197 

25,010,038 

1900.  River  and  harbor  act 560,000 

Sundry  civil  act 15, 725, 605 

16,285,605 
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1901.  Sundry  civil  act |7, 046, 623 

1902.  River  and  harbor  act 126,771,442 

Sundry  civil  act 5, 768,  757 

32  540  199 

1903.  Sundry  civil  act 2o|  228^  160 

1904.  River  and  harbor  act 3,000,000 

Sundry  civil  act ." 7, 872, 200 

10,872,200 

1905.  River  and  harbor  act 18,181,875 

Sundry  civil  act 10, 544, 132 

28,726,007 

1906.  Sundry  civil  act 17, 254, 050 

1907.  River  and  harbor  act 37,108,083 

Sundry  civil  act 6, 392, 730 

43,500,813 

1908.  Sundry  civil  act 18,092, 946 

1909.  Riv«r  and  harbor  act 9,435,750 

Sundry  civil  act 19, 754, 514 

29,190,264 

BBEAKWATER     FROM     MOUNT     DESERT     TO     PORCUPINE     ISLAND,     BAR 

HARBOR,   ME. 

The  object  of  the  breakwater  is  to  protect  the  wharves  of  Bar  Har- 
bor and  the  anchorage  in  front  of  the  town  from  the  heavy  seas  of 
southerly  gales. 

The  act  of  August  11,  1S88,  made  an  appropriation  for  commenc- 
ing the  work.  The  project  was  modified  in  1893  as  to  length  of 
breakwater,  and  now  provides  for  a  structure  of  riprap  stone,  extend- 
ing from  Porcupine  Island  2,500  feet  in  a  westerly  direction  to  a 
?omt  about  600  feet  from  the  low-water  line  on  Mount  Desert  Island, 
he  top  of  the  breakwater  is  to  be  at  the  level  of  mean  high  tide,  20 
feet  wide,  and  the  side  slopes  such  as  the  rock  assumes — about  1  on  1. 
The  estimate  of  cost  was  oased  on  the  expectation  that  382,000  tons 
of  stone  would  be  required,  and  was  placed  at  $420,200. 

The  expenditures  to  June  30,  1909,  were  $219,559.61.  There  was 
no  work  m  progress  during  the  fiscal  year  1909,  the  expenditures 
practically  representing  payments  for  contract  work  completed  the 
previous  year. 

The  breakwater  has  been  built  to  full  section  for  a  length  of  about 
1,859  feet,  leaving  about  641  feet  yet  to  be  constructed;  the  total 
quantity  of  stone  deposited  to  the  present  time  is  211,534  tons. 

The  tonnage  for  the  calendar  year  1908  is  reported  as  about  332,000 
tons,  with  an  estimated  value  of  $4,774,890.  The  great  increase  in 
quantity  is  explained  as  chiefly  due  to  the  erection  of  several  large 
brick  and  stone  buildings,  the  materials  for  which  were  received  by 
water. 

The  beneficial  e£Fects  resulting  from  the  portion  of  the  breakwater 
already  built  in  protecting  the  wharves  at  Bar  Harbor  and  the  anchor- 
age basin,  which  is  extensively  used  by  costly  pleasure  craft  during 
the  summer  season,  are  appreciably  felt,  but  in  order  to  secure  the 
desired  protection  at  hign  water  of  spring  tides  it  may  be  found 
necessary  to  raise  the  breakwater  to  a  height  of  about  6  feet  above 
mean  high  tide.    The  mean  range  in  tides  is  11.5  feet. 

The  mnefits  to  navigation  are  general  in  providing  a  harbor  of 
refuge  and  local  in  makmg  it  possible  for  boats  to  land  at  the  wharveA 
at  aU  times  with  safety.  The  onlv  convenient  method  of  transpor- 
tation to  and  from  Bar  Harhnr  is  bv  boat. 
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The  new  appropriation  estimated  for  is  to  be  applied  in  extending 
the  breakwater  in  accordance  with  the  project 

July  1, 1908,  balance  unexpended $13, 997. 30 

June  30,  1909,  amount  expended  during  fifical  year  for  works  of  improve- 
ment      13, 656. 91 

July  1, 1909,  balance  unexpended 440.39 

Amount  (estimated)  required  for  completion  of  existing  project 200, 200. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30. 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
July  1,1909 50,000.00 


CAMDEN   HARBOR,  MAINE. 

The  fiDllowing  report  of  the  Board  of  Engineers  is  concurred  in  by 
the  Chief  of  Engineers  and  printed  in  House  Document  No.  1117, 
Sixtieth  Congress,  second  session: 

Board  of  Engineers  for  Rivers  and  Harbors, 

WashingUm,  D.  D.,  October  It,  1908. 

Bespectfull^r  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

The  further  improvement  of  Camden  Harbor  proposed  by  the  district  officer  to  meet 
the  desires  of  local  interests  is  the  dredging  to  a  depth  of  10  feet  at  mean  low  water  of 
an  area  of  about  3}  acres  at  the  upper  end  of  the  harbor.  The  cost  of  this  work  b  esti- 
mated at  $20,000,  and  an  annual  allowance  of  $1,000  will  be  required  for  the  mainte- 
nance of  the  improvement. 

The  district  officer  mentions  certain  recent  commercial  developments  at  this  har- 
bor and  expresses  the  opinion  that  any  addition  to  its  capacity  would  be  fully  utilized. 
The  division  engineer  concurs  with  the  district  officer  in  the  opinion  that  Camden 
Harbor  is  worthy  of  further  improvement  by  the  Greneral  Government  to  the  extent 
now  proposed. 

Considering  only  the  commerce  reported  in  recent  years  at  this  harbor,  on  which 
over  $80,000  has  already  been  expended  by  the  United  States,  the  Board  would  be 
inclined  to  question  the  advisability  of  making  this  additional  expenditure,  but  in 
view  of  recent  commercial  developments  giving  promise  of  increased  tonnage  in 
the  future,  and  the  fact  that  the  harbor  provides  a  safe  anchorage  for  a  large  number 
of  vessels,  the  Board  concurs  in  the  opinion  of  the  district  officer  and  the  divL<«ion 
engineer  that  it  is  advisable  for  the  United  States  to  undertake  the  further  improve- 
ment of  Camden  Harbor  by  the  dredging  to  a  depth  of  10  feet  at  mean  low  water  of 
an  area  of  about  3^  acres  in  the  upper  harbor  at  an  estimated  cost  of  $20,000,  the 
estimated  cost  of  maintenance  being  $1,000  per  annum. 

For  the  Board: 

D.  W.  LOOKWOOD, 

Colonel,  Corps  of  Engineers, 
Senior  Member  of  the  Board, 

Commercial  statistics  for  calendar  year  1906, 
receipts  and  shipments. 


Tons. 

800 

500 

1,500 

50 

200 


Bricks  and  clay 

Cement 

Coal 

Fertilizer 

Flour 

General  merchandise 5, 000 

Grain 2, 000 

A  new  marine  railway  has  been  established  here  recently.     A  large 
number  of  pleasure  yachts  make  this  their  harbor  in  summer. 


Tons. 

Hay  and  straw 50 

Iron  and  stone 250 

Lumber 3, 000 

Sand 1,500 

Wood 1, 000 

Miscellaneous 3, 500 
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EAST  BOOTHBAT  HABBOB,   MAINE. 


The  following  report  of  the  Board  of  Engineers  on  a  recent  survey 
is  concurred  in  ojr  the  Chief  of  Engineers  and  printed  in  House  Docu- 
ment No.  944,  Sixtieth  Congress,  nrst  session: 

Board  of  Engine ers  for  Rivers  and  Harbors, 

Washington,  D.  C,  March  g,  1908. 

Respectfully  returned  to  the  Chief  of  En^neers,  U.  S.  Army. 
In  view  of  the  small  cost  involved  in  the  improvement  now  proposed  at  this  harhor, 
and  the  dependence  of  the  people  of  the  locality  on  water  transportation,  the  Board 
concurs  with  the  district  officer  and  the  division  engineer  in  recommending  the  proj- 
ect proposed  within,  at  an  original  estimated  cost  of  $4,000  and  about  $400  annually 
thereafter  for  maintenance. 
For  the  Board : 

D.  W.  Lock  WOOD, 
Colonel,  Corvs  of  Engineers, 
Senior  Member  oj  the  Board. 

The  area  proposed  to  be  dredged  to  a  depth  of  8  feet  at  mean  low- 
water  extends  from  the  Damariscotta  steamboat  landing  to  the  Port- 
land steamboat  wharf  and  as  far  back  toward  the  other  wharves  as 
this  depth  can  be  obtained  by  dredging  and  without  the  removal  of 
ledge. 

The  business  done  in  the  village  immediately  surrounding  this  har- 
bor is  estimated  to  amount  to  from  $80,000  to  $100,000  annually,  and 
as  there  is  no  railroad  nearer  than  13  miles  practically  all  transporta- 
tion is  done  by  water.  There  is  one  steamboat  which  makes  three 
round  trips  weekly  and  which  carries  all  the  heavier  freight.  Another 
steamboat  line  runs  up  the  river  to  Damariscotta,  making  two  round 
trips  daily  from  June  1  to  October  1  and  one  round  trip  during  the 
balance  of  the  year  when  the  river  is  not  closed  with  ice.  The  busi- 
ness of  this  line  consists  mainly  in  carrying  passengers  and  Ught 
freight.  It  is  claimed  that  about  9,000  passengers  are  carried  annu- 
ally. Coal  for  domestic  consumption — about  1,000  tons  annually — 
is  brought  in  small  schooners. 

MATINICUS   HABBOR,  MAINE. 

Matinicus,  Maine,  is  the  largest  of  a  group  of  islands  in  the  Atlan- 
tic Ocean,  oflf  the  mouth  of  Penobscot  Say,  and  about  20  miles  from 
Rockland  Harbor,  Maine. 

Lying  as  it  does  in  the  open  ocean,  it  is  very  much  exposed  and  at 
the  same  time  has  the  nusfortune  of  possessing  no  reasonably  safe 
harbor,  even  for  small  vessels. 

A  fishing  fleet  valued  at  about  $37,500  makes  its  headquarters  at 
Matinicus  Harbor,  and  the  annual  catch  of  the  fleet  has  been  esti- 
mated at  about  $48,000.  To  this  must  be  added  the  supplies  of 
various  kinds  needed  for  the  support  of  the  population. 

The  folloTdnff  report  of  the  Board  of  Engineers  on  a  recent  survey 
is  concurred  in  oy  the  Chief  of  Engineers  and  printed  in  House  Docu- 
ment No.  653,  Sixtieth  Congress,  first  session: 

Board  of  Enoinebrs  por  Rivers  and  Harbors, 

Washington,  D.  C,  January  IS,  1908. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

In  we  wit^n  report  the  district  officer  estimates  that  a  suitable  breakwater  can  be 
constructed  between  Youngs  Point  and  Indian  ledge  at  a  total  cost  of  $13,000,  which 
will  afford  adequate  protection  to  vessels  and  property  in  Matinicus  Harbor. 


€  KIVEE  AND  HABBOB  BILL. 

m 

« 

Having  in  mind  the  Bmall  cost  of  the  proposed  breakwater  and  the  undoubted  bene- 
fit which  itfi  construction  will  confer  upon  the  fishing  interests  centered  at  this  locality, 
by  preventing  losses  similar  to  those  which  have  resulted  from  easterly  storms  in  the 
past,  the  Board  concurs  with  the  district  ofiicer  and  the  division  engineer  in  the 
opinion  that  Matinicus  Harbor  is  worthy  of  improvement  to  the  extent  contemplated 
by  the  project  now  presented. 

PEPFEBELLS    COVE,  MAINE. 

The  following  report  of  the  Board  of  Engineers,  in  which  the  Chief 
of  Engineers  concurs,  is  printed  in  House  Document  No.  1081, 
Sixtieth  Congress,  second  session : 

Board  of  Enqineebs  for  Rivers  and  Harbors, 

Washington,  D.  C,  October  tSy  1908. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

In  its  reports  of  November  25,  1907.  the  Board  expressed  the  opinion,  based  on 
the  results  of  a  personal  inspection  of  tne  locality  and  the  information  presented  at  a 
public  hearing,  that  if  Pepperells  Cove  could  be  made  available  as  a  harbor  of  refuge 
at  moderate  cost  its  improvement  by  the  General  Government  would  be  advisable, 
and  a  survey  and  estimate  of  cost  were  recommended. 

In  the  within  report  on  the  survey  the  district  officer  estimates  that  the  dredging 
and  removal  of  ledge  necessary  to  make  the  cove  available  for  anchora^jge  purposes 
will  cost  $158,400.  For  reasons  stated  in  paragraph  11,  the  district  officer  is  ox  opinion 
that  Pepperells  Cove  is  not  worthy  of  improvement  by  the  General  Government,  and 
in  this  opinion  the  division  engineer  concurs. 

While  the  direct  commerce  of  Pepperells  Cove  is  practically  nothing,  no  argument 
has  been  advanced  in  support  of  the  desired  improvement  from  the  standpoint  of  its 
value  to  this  commerce.  The  value  of  the  improvement  would  be  to  the  commerce 
of  Portsmouth  Harbor  and  to  coastwise  commerce,  in  connection  with  its  use  as  a 
^neral  harbor  of  refuge  for  light  and  moderate  draft  vessels.  These  find  difficulty 
m  securing  a  safe  anchorage  in  the  adjacent  waters  of  Portsmouth  Harbor,  which  are 
deep,  congested,  and  subject  to  swift  currents.  As  stated  in  its  report  on  preliminary 
examination,  the  Board  does  not  believe  that  the  refuge  obtainable  at  Little  Harbor 
is  suitable  for  this  purpose. 

The  Board  is  of  opinion  that  the  cost  of  the  dredging  and  removal  of  ledge  is  not 
excessive  when  compared  with  the  resulting  advantages  to  commerce  and  navigation. 
The  present  investigation  of  Pepperells  Cove  is  "with  a  view  to  its  deepening  and  the 
removal  of  a  ledge. ' '  Under  this  enunciation  the  Board  is  of  opinion  that  a  breakwater 
at  the  entrance  to  Portsmouth  Harbor  can  not  properly  be  considered.  Moreover,  it 
is  not  convinced  of  the  advisability  of  such  a  structure  at  this  time.  It  believes  that 
the  improvement  by  dredging  and  removal  of  ledge  should  first  be  provided,  and 
then  if  the  necessity  for  a  bresikwater  becomes  apparent,  further  consideration  should 
be  given  as  to  its  location. 

In  view  of  the  foregoing,  the  Board  recommends  the  improvement  of  Pepperells 
Cove  to  tiie  extent  of  the  dredging  and  removal  of  ledge  proposed  by  the  aistrict 
officer  at  an  estimated  cost  of  $158,400. 

For  the  Board: 

W.  C.  Langfitt, 
Lieut.  Col.,  Corps  of  Engineers, 

Senior  Member  Present. 

STOCKTON   HARBOR;    MAINE. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  1166, 
Sixtieth  Congress,  second  session.  Following  is  the  report  of  the 
Board  of  Engineers,  which  is  concurred  in  by  the  Chief  of  Engineers: 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  C,  November  16,  1908. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

In  tne  report  on  the  preliminary  examination,  and  in  the  Board's  indorsement  of 
November  4,  1907,  reviewing  the  same,  an  explanation  was  given  of  the  development 
in  pro^|res8  at  this  locality,  having  for  its  purpose  the  establishment  of  a  first-class 
X)ort  with  improved  facilities  for  the  transsnipment  of  commerce  from  rail  to  deep- 
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draft  veeeels  and  vice  versa.  In  view  of  the  importance  of  the  interests  involved,  as 
indicated  by  the  handling  of  over  600,000  tons  of  commerce  during  the  fifteen  months 
ending  August  31,  1907,  the  Board  recommended  the  authorization  of  a  survey  with  a 
view  to  determining  the  cost  of  such  improvement  as  may  be  properly  undertaken 
by  the  General  Government. 

The  Biurvey  having  now  been  made,  the  district  officer  proposes  to  dredge  a  channel 
300  feet  wide  and  25  feet  deep  at  mean  low  water  up  to  and  in  front  of  the  established 
wharf  lines  on  the  Cape  Jellison  side  of  the  harbor,  as  shown  on  the  map,  at  an  esti- 
mated cost  of  $38,000.  In  the  opinion  of  the  Board,  the  cost  of  the  work  proposed 
is  small  compared  with  the  extensive  benefits  to  be  expected  from  the  improvement. 
As  indicated  in  the  last  paragraph  of  its  indorsement  on  the  report  of  preliminajrv 
examination,  the  Board  aesired  to  satisfy  itself  that  these  benefits  would  be  suffi- 
ciently public  in  their  natiu^  to  render  the  improvement  of  the  harbor  a  proper  work 
for  the  General  Government  to  undertake. 

The  information  on  this  question  contained  in  the  withip  report  and  appended 
papers  indicates  that  all  of  the  land  suitable  for  terminal  purposes  at  the  harbor  is 
owned  and  controlled  by  one  railroad  company,  which  chai^sies  tolls  for  the  use  of  its 
wharves  and  piers.  Under  these  conditions,  rail  transportation  to  and  from  Stock- 
ton Harbor  will  be  in  the  nature  of  a  monopoly,  but  the  landing  facilities  will  be 
available  to  all  vessels  at  the  rates  prescribed.  While  the  railroad  company  will 
derive  much  benefit  from  the  improvement  proposed  to  be  made  by  the  Government, 
the  c:reatest  benefit  will  accrue  to  the  people  served  by  this  particular  rail  line,  which 
has  but  recently  been  built  through  a  rich  but  as  yet  laigely  undeveloped  country  the 

Eroducts  of  which  have  heretofore  fpne  either  to  Canada  or  to  Portland  via  rail  lines 
aving  no  competition.  The  opening  of  Stockton  Harbor,  with  rail  communication 
with  mis  interior  country,  provides  a  competitive  outlet  which  should  result  in  main- 
taining favorable  freight  rates.  For  this  reason,  the  Board  believes  that  the  public 
will  be  amply  repaid  for  the  small  expenditure  involved  in  constructing  the  proposed 
channel,  and  it  concurs  with  the  division  engineer  in  recommending  approval  of  the 
project  presented  by  the  district  officer,  at  an  estimated  cost  of  $38,000,  and  $1,000 
annually  for  maintenance. 

SACO   RIVEB;    MAINE. 

In  its  original  condition  Saco  River  had  a  very  winding  course,  with 
abrupt  bends  and  narrows,  which,  with  its  sunken  tocks  and  ledges, 
presented  many  difficulties  of  navigation.  The  depth  on  the  bar  was 
only  2  feet  at  mean  low  waten 

The  original  projects  appear  to  have  been — 

(1)  From  1824  to  1827,  for  the  erection  of  piers,  placing  beacons  and 
buoys,  and  removing  obstructions  near  the  entrance  to  the  harbor. 
Under  this  project  12  piers  of  timber  and  stone  were  built,  10  in  the 
river  to  mark  sunken  rocks  and  to  facilitate  navigation  by  sailing 
vessels,  and  2  outside  the  mouth  designed,  but  without  success,  to 
create  a  channel  through  the  bar.  The  construction  and  maintenance 
of  these  works  cost,  1824-1827,  $12,000. 

(2)  Adopted  by  the  act  of  June  23,  1866,  to  construct  a  breakwater 
2,915  feet  long  connecting  the  two  outside  piers,  and  to  repair  the 
river  piers  and  improve  the  channel.  Under  this  project,  completed 
in  1874,  the  channel  in  the  river  and  through  the  oar  was  improved, 
and  a  breakwater  built  on  the  north  side  of  the  channel  4,200  feet 
long  and  10  feet  high  above  mean  low  water,  at  an  expense  of 
$162,271.75. 

The  existing  project  is  the  consolidation  by  the  act  of  September 
19,  1890,  of  the  project  adopted  in  1884  for  repairing  the  breakwater, 
extending  it  2.200  feet  to  Snarps  ledge,  building  a  stone  jetty  on  the 
south  side  of  tne  channel,  and  aredging  between  the  jetties,  at  an  esti- 
mated cost  of  $356,500;  and  the  project  adopted  in  1886  tor  improv- 
ing the  river  to  Saco,  5  miles  above  its  moutn,  to  the  depth  of  6  feet 
at  mean  low  water,  estimated  to  cost  $50,000,  amounting  to  $406,500. 
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About  43  per  cent  of  this  project  has  been  completed,  i.  e.,  all  except 
the  extension  of  the  breakwater  to  Sharps  ledge,  which  is  estimated 
to  cost  $200,000  and  upon  which  no  work  has  been  done.  In  order  to 
maintain  the  desired  depth  the  extension  of  this  breakwater  Will  be 
necessary  to  stop  the  influx  of  sand  from  the  north.  Possibly  the  full 
extension  proposed  will  not  be  required. 

To  June  30,  1909,  there  had  been  expended  on  the  consolidated 
project  $172,258.37.  The  depth  on  the  bar  at  the  mouth  of  the  river 
IS  about  3 J  feet  at  mean  low  tide.  The  depth  of  6  feet  in  the  river 
above  appears  to  have  been  maintained. 

The  mean  range  of  tides  is  8.8  feet. 

The  head  of  na^gation  is  at  Saco  and  Biddeford,  on  opposite  sides 
of  the  river,  to  which  towns,  about  5  miles  above  the  bar,  the  river  is 
navigable  in  fact.  The  stream  above  is  devoted  to  water-power 
development  and  a  small  amount  of  lumbering. 

The  commerce  for  1908  amounted  to  44,074  tons,  chiefly  coal,  of  an 
estimated  value  of  $216,617.  The  freight  rates  on  coal  are  probably 
affected  by  the  existence  of  water  transportation,  but  it  is  believed 
that  with  a  greater  depth,  permitting  the  use  of  larger  vessels,  a 
reduction  in  rates  could  be  had  which  would  operate  to  greatly 
increase  the  tonnage. 

It  is  proposed  to  apply  the  appropriation  recommended  to  extend- 
ing the  breakwater  toward  Sharps  ledge,  with  the  view  of  securing 
greater  depth  over  the  bar  at  the  mouth  of  the  river. 

July  1, 1908,  balance  unexpended $5, 241. 63 

July  1,  1909,  balance  unexpended 5,241.63 

Amount  (estimated)  required  for  completion  of  existing  project 200, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
July  1,1909 40,000.00 

HARBOR  AT   ISLES   OF   SHOALS,  MAINE   AND   NEW   HAMPSHIRE. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  1122, 
Sixtieth  Congress,  second  session.  Following  is  the  letter  of  the  Chief 
of  Engineers  submitting  the  same: 

War  DsPARTlfENT, 

Office  of  the  Chief  of  Engineers, 

Washington^  December  5,  1908. 

Sir:  I  have  the  honor  to  submit  herewith  for  transmiapion  to  CoDgress  reports  of 
September  6,  1907,  and  September  28,  1908,  with  map,  by  Lieut.  Col.  Geo.  A.  Zinn. 
Corps  of  Engineers,  on  preliminary  examination  and  survey,  respectively],  authorized 
bv  me  river  and  harbor  act  approved  March  2, 1907,  of  Isles  of  Shoals,  Maine  and  New 
^mpshire,  with  a  view  to  tne  construction  of  a  breakwater. 

As  early  as  1821  Isles  of  Shoals  claimed  attention  as  a  locality  deservinj^  of  improve- 
ment, and  about  that  time  small  stone  walls  were  constructed  which  joined  Cedar, 
Smuttynose,  and  Malaga  islands  and  made  a  harbor  of  refuge  of  what  is  known  as 
Gosport  Harbor.  In  1903-4  these  walls  were  rebuilt  as  substantial  breakwkters. 
Additional  protection  is  desired  and  a  plan  is  now  presented  which  provides  for  build- 
ing a  breakwater  between  Cedar  and  Star  islands  at  an  estimated  cost  of  $40,000. 

It  is  expected  that  the  further  improvement  proposed  will  provide  a  safe  haven  for 
the  fishing  fleet  under  nearly  all  conditions  and  occasionallv  lor  larger  vessels  in  dis- 
tress, and  I  concur  in  the  opinion  of  the  district  officer,  the  division  engineer,  and  the 
Board  of  Engineers  for  Rivers  and  Harbors  that  the  locality  is  worthy  of  further 
improvement  to  this  extent. 

Very  respectfully,  W.  L.  Marshall, 

Chtef  of  Engineers,  U.  S.  Army. 
.    The  Secretary  of  War. 


BIVBB  AND  HABBOB  BILL.  9 

HABBOB  AT   BUBLINGTON,  VT. 

Before  improvement  there  was  ample  depth  of  water  along  the 
docks  and  wharves,  but  they  were  without  protection  against  wind 
and  seas  from  Lake  Champlain.  In  the  greatest  exposure  during  the 
prevalent  northwesterly  gales  the  wind  has  a  sweep  obliquely  across 
the  lake  of  about  10  nautical  miles. 

The  original  project,  adopted  by  the  act  of  July  4,  1836,  was  to 
build  a  breakwater  parallel  with  the  shore  and  about  1 ,000  feet  from 
the  docks  and  wharves. 

Under  the  original  and  modified  projects  the  amount  expended  for 
construction  prior  to  the  adoption  of  the  project  of  1886  was 
$501,811.07,  with  which  3,551  feet  of  breakwater  was  built. 

The  existing  project,  adopted  in  1886,  is  to  extend  the  breakwater 
1,500  feet  (500. feet  northerly  and  1,000  feet  southerly),  at  an  esti- 
mated cost  of  Si50,000;  enlarged  in  1894  and  1902  to  embrace  repairs 
and  replacing  the  crib  superstructure  (4,157  feet)  with  one  of  stone 
or  concrete,  at  a  cost  estimated  at  $173,750,  a  total  of  $323,750. 

In  the  execution  of  this  work  it  developed  that  through  deteriora- 
tion of  the  timber  cribs  the  substructure  on  the  lake  face  of  the  break- 
water for  a  distance  of  1,165  feet  is  in  a  serious  condition  as  to  sta- 
bility. A  rubble  mound  extending  the  full  height  of  the  substructure 
cribs,  estimated  to  cost  $52,000,  should  be  built  without  delay  to 
support  and  protect  the  lake  face  of  the  substructure. 

Under  the  existing  project  there  was  expended  to  June  30,  1909, 
$238,261.34,  of  which  $59,738.69  was  applied  to  extending  the  break- 
water 606  feet  (364  feet  northerly  ana  242  feet  southerly),  making 
the  total  length  of  the  structure  4,157  feet.  The  remainder,  $178,- 
522.65y  was  applied  to  repairs  and  completing  the  rebuilding  of  3,240 
feet  of  superstructure,  including  $34,555  expended  in  repairing  por- 
tions of  the  substructure  thereunder,  the  necessity  for  which  repairs 
could  not  be  foreseen  until  the  old  superstructure  was  removed. 
From  sales  there  was  derived  $146.  The  extension  is  40  per  cent 
and  the  rebuilding  of  the  superstructure  78  per  cent  completed. 

During  the  year  327  linear  feet  of  concrete  superstructure  of  the 
breakwater  were  built  and  repairs  made  to  124  linear  feet  of  the 
foundation  of  the  superstructure  thereof. 

The  extreme  variation  of  level  of  water  surface  is  6^  feet  and  the 
usual  variation  about  4  or  5  feet. 

Of  the  appropriation  asked  for,  $52,000  will  be  applied  to  the  con- 
struction of  a  rubble  protection  for  the  substructure  of  a  portion  of 
the  breakwater,  and  $34,555  to  rebuilding  the  superstructure  in 
accordance  with  the  project  of  1902.  This  latter  sum  was  expended 
for  repairs  to  the  substructure  or  foundation,  which  had  to  be  made 
prior  to  the  erection  thereon  of  said  superstructure,  and  was  defrayed 
from  funds  designed  for  continuing  the  rebuilding  of  the  super- 
structure. 

The  commerce  amounted  in  1904  to  107,421  tons,  and  in  1908  to 
249,174  tons,  of  which,  in  1908,  nearly  80  per  cent  was  lumber. 

A  description  of  the  existing  project  for  repairs  and  maintenance 
may  be  found  in  the  Annual  Keport  of  the  Chief  of  Engineers  for 
1901,  page  1072,  and  a  description  and  history  of  the  work  in  the 
Annual  Keport  for  1897,  page  3296. 
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July  1,  1908,  balance  unexpended $32,993.90 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 27, 754.  24 

July  1,  1909,  balance  unexpended 5,239.66 

Amount  (estimated)  required  for  completion  of  existing  project 124, 555. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 86, 555. 00 

Amount  (estimated)  required  for  completion  of  existing  project: 

Improvement — Extension  of  breakwater  900  feet  (project  of  1886),  bal- 
ance      90, 000. 00 

Maintenance  (project  of  1902) — Expenditures  for  repairs  to  substruc- 
ture or  foundation  prior  to  rebuilding  the  superstructure 34, 555. 00 

124, 555. 00 


Appropriation  recommended  for  mainten>uice  of  improvement: 

Repairs  to  substructure  already  made  (see  preceding  note) 34, 555. 00 

Rubbleetone  protection  for  substructure 52, 000. 00 

86, 555. 00 
HARBOR  AT  ST.  ALBANS,  LAKE  CHAMPLAIN,  VERMONT. 

Report  on  a  recent  survey  is  printed  in  House  Document  No. 
1109,  Sixtieth  Congress,  second  session.  Following  is  the  letter  of 
the  Chief  of  Engineers  submitting  the  same: 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Wdakington^  December  4t  1908. 

Sir:  I  have  the  honor  to  submit  herewith  for  transmission  to  Congress  report  of 
November  25,  1907,  by  Lieut.  CoL  (then  Major)  Edward  Burr,  Corps  of  Engineers, 
on  preliminary  examination  authorized  by  the  nver  and  harbor  act  approved  March 
2,  1907,  of  "Lake  Champlain,  to  improve  navigation  in  connection  with  the  break- 
water at  Burlington,  the  channel  Jcnown  as  *The  Gut*  between  Trbmps  Point, 
South  Hero  Island  and  Bow  Arrow  Poipt,  and  the  harbor  at  Saint  Albans;'*  also 
report  of  July  28,  1908,  by  Lieutenant-Colonel  Burr,  on  survey  of  St.  Albans  Har- 
bor, made  in  accordance  with  said  act  of  March  2,  1907.  All  the  localities  considered 
in  tiiis  connection  are  in  the  State  of  Vermont. 

The  breakwater  at  Burlington  was  built  and  the  channel  at  "The  Gut"  dredged 
with  funds  appropriated  by  Congress.  At  the  time  the  preliminary  examination  was 
made  it  appesured  that  improvement  of  these  two  localities  beyoncl  the  requirements 
of  existing  projects  was  not  necessary  or  desirable,  and,  under  the  law,  iio  survey  was 
made. 

No  work  has  been  done  at  the  harbor  of  St.  Albans,  and  sufficient  data  not  being 
available  to  determine  whether  any  improvement  should  be  undertaken,  a  survey 
was  ordered ,  as  provided  by  law .  In  his  survey  report  Lieutenant-Colonel  Burr  recom- 
mends the  removal  to  the  level  of  the  surrounding  bottom  of  all  bowlders  and  other 
obstructions  having  a  depth  over  them  of  less  than  6.5  feet  at  low  lake  level.  The 
estimated  cost  of  mis  work  is  $5,000. 

I  concur  in  the  opinion  of  the  district  officer,  the  division  engineer,  and  the  Board 
of  Engineers  for  Rivers  and  Harbors  that  the  harbor  at  St.  Albans,  Vt.,  is  worthy  of 
improvement  by  the  General  Government  to  the  extent  indicated. 

Very  respectfully,  W.  L.  Marshall, 

Chief  of  Engineers^  U.  S.  Army» 
The  Secretary  of  War. 
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HABBOB   AT   BOSTON,   MASS. 

In  its  original  condition  the  headlands  and  islands  were  without 

Erotection  against  the  sea,  which  was  extensively  eroding  them, 
dangerous  rocks  obstructed  the  approach  and  entrance  from  Nan- 
tasket  Roads  to  the  lower  main  ship  channel  through  the  Narrows. 
That  channel  was  23  feet  deep  at  mean  low  water,  with  a  least  width 
of  150  feet.  The  upper  main  ship  channel  from  President  Koads 
to  Boston  had  a  least  depth  of  18  feet  at  mean  low  water,  with  a  least 
width  of  100  feet.  The  channel  from  President  Koads  to  Broad 
Sound  in  the  ocean  had  a  least  depth  of  29  feet  at  mean  low  water, 
with  a  least  width  of  200  feet. 

The  original  project,  adopted  by  the  act  of  March  2,  1825,  was  '^for 
the  preservation  of  the  islands  in  Boston  Harbor,  necessary  to  the 
security  of  that  place,''  and  until  1866  all  expenditures,  amounting 
to  $546,526.10,  appear  to  have  been  applied  to  that  purpose  in  the 
building  and  repair  of  sea  walls.  The  amount  expenaed  upon  them 
since  1866  can  not  be  accurately  stated. 

The  project  for  the  improvement  of  the  harbor  adopted  by  the 
act  of  March  2,  1867,  was  (as  modified)  to  make  the  main  ship  chan- 
nel froin  Nantasket  Roads  to  Boston  23  feet  deep  at  mean  low  water, 
600  feet  wide  through  the  Narrows  to  President  Roads,  and  1,000 
feet  wide  from  President  Roads  to  Boston. 

To  this  project  of  improvement  were  added,  from  time  to  time, 
minor  channels  within  or  tributary  to  the  harbor,  since  completed 
with  allotments  from  the  appropriation  for  Boston  Harbor,  known 
as  Nantasket  Beach  channel,  Nix  Mate  channel,  Jeflfries  Point  chan- 
nel, Chelsea  Creek,  Charles  River,  and  Fort  Point  cliannel. 

Under  the  original  project  for  sea  walls  and  supplemental  projects 
for  the  channels  above  named  there  has  been  expended  for  improve- 
ment and  maintenance  to  June  30,  1909,  $2,612,747.31,  exclusive  of 
all  expenditures  upon  the  five  existing  projects  (three  for  tlie  main 
channels  and  two  for  tributary  channels),  with  which  expenditure 
3.75  miles  of  sea  walls  were  built,  protecting  the  most  exposed  head- 
lands and  islands,  the  subordinate  channels  described  in  the  preced- 
ing paragraph  (except  Charles  River)  were  completed,  and  a  cliannel 
obtainea  23  feet  deep  at  mean  low  water  from  Nantasket  Roads  to 
Boston,  with  a  least  width  of  625  feet  in  the  Narrows  and  850  feet 
between  President  Roads  and  the  city.  From  sales  of  property 
$124.95  has  been  derived. 

The  expenditure  for  general  improvement  during  past  vear  was  for 
engineering  expenses  in  connection  with  contract  for  dreclging  in  Fort 
Pomt  channel. 

The  amount' requested  for  general  improvement  will  be  applied  to 
necessary  repairs  to  sea  walls  and  maintenance  of  improvements  here- 
tofore made  in  the  tributary  channels  of  the  harbor. 

The  existing  projects  for  improvement  of  the  main  channels  are — 

1.  Adopted  by  tne  river  and  harbor  act  of  July  13,  1892:  To  widen 
the  main  ship  channel  from  Nantasket  Roads  to  Boston  to  1,000  feet 
and  to  deepen  it  to  27  feet  at  mean  low  water,  at  an  estimated  cost  of 
$1,250,000,  subsequently  increased  to  $1,488,751.    Project  completed. 

2.  Adopted  by  the  river  and  harbor  act  of  March  3,  1899 :  To  widen 
the  Broaa  Sound  channel  to  1 ,200  feet  and  to  deepen  it  to  30  feet  at 
mean  low  water,  at  an  estimated  cost  of  $455,000.    Project  completed. 
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3.  Adopted  by  the  river  and  harbor  act  of  June  13,  1902:  To  pro- 
vide channels  35  feet  deep  at  mean  low  water,  1,200  feet  wide  fi^ora 
the  navjr-yard  at  Charlestown  and  the  Chelsea  Bridge  and  Charles 
River  Bridge  to  President  Roads,  and  1,500  feet  wide  from  President 
Roads  through  Broad  Sound  to  the  ocean,  at  an  estimated  cost  of 
$7,994,000  in  round  numbers.  This  estimate  diflFers  from  any  made  in 
the  project  quoted  in  the  act  as  the  basis  of  the  appropriation,  owing 
to  tne  different  width  of  the  channels  adopted.  (To  avoid  a  large 
amount  of  rock  excavation  the  35-foot  channel  from  President  Roaas 
to  Broad  Sound  is  in  a  different  location  from  the  30-foot  channel.) 

Under  the  project  of  July  13,  1892,  to  June  30,  1909,  the  amount 
expended  was  $1,472,606.29,  of  wliich  $58,215.30  was  for  maintenance 
and  $10  derived  from  sales.  With  the  total  amount  expended  under 
this  project  the  upper  and  lower  main  ship  channels  from  Boston  to 
President  Roads  and  from  President  Roads  to  the  sea  have  been 
dredged  to  the  width  of  1,000  feet  and  depth  of  27  feet  at  mean  low- 
water.  In  the  upper  main  ship  channel  the  full  width  and  depth  are 
available.  In  the  lower  main  ship  channel  the  available  width  of 
the  27-foot  channel  is  contracted  by  shoals  to  650  feet.  The  maxi- 
mum draft  that  can  be  carried  at  mean  low  water,  June  3Q,  1909, 
over  the  shoalest  part  of  the  localitv  under  improvement  is  27  feet. 
A  map  of  the  project  is  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1894,  page  554. 

Under  the  project  of  March  3,  1899,  to  June  30,  1909,  the  amount 
expended  was  $385,200,  all  for  improvement,  with  which  a  channel 
1,200  feet  wide  and  30  feet  deep  at  mean  low  water  was  dredged  from 
President  Roads  to  Broad  Soimd,  embracing  the  dredging  of 
965,383.9  cubic  yards  of  sand,  gravel,  and  clay  and  198.864  cubic 
yards  of  bowlders,  and  the  removal  of  156  cubic  yards  of  ledge.  The 
maximum  draft  that  can  be  carried  at  mean  low  water,  June  30, 1909, 
over  the  shoalest  part  of  the  locality  under  improvement  is  30  feet. 
The  project  is  published  in  Annual  Report  of  tne  Chief  of  Engineers 
for  1898,  page  886. 

Under  the  project  of  June  13,  1902,  continuing  contracts  to  the 
amoimt  of  $3,600,000  were  authorized  by  the  act  of  that  date,  and 
pursuant  thereto  a  channel  of  the  full  projected  depth,  but  540  feet 
wide,  from  the  navy-yard,  Charles  River  Bridge,  and  Chelsea  Bridge 
to  President  Roads,  and  675  feet  wide  from  President  Roads  through 
Broad  Sound  to  the  ocean,  was  begun  in  1903  and  is  now  nearin^ 
completion.  By  the  act  of  March  2,  1907,  Congress  authorized 
the  completion  of  the  35-foot  channel  to  the  full  projected  widths, 
appropnating  $500,000  for  the  purpose  and  authorizing  contracts 
to  the  amount  of  $3,894,000  additional,  of  which  $2,694,000  remains 
to  be  appropriated.  Under  this  authorization  a  single  contract  for 
all  the  dredging  required  to  complete  the  channel  has  been  let  and 
work  was  beeun  on  October  28,  1907.  Contracts  for  rock  excavation 
will  be  let  from  time  to  time  as  ledge  may  be  uncovered  by  the 
dredging. 
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PROJXCT  FOB  OBNBRAL  IMFBOYBMBNT. 

Julyl,  1908,  balance  unexpended $75,079.23 

Receipts  from  sale 2.70 

76, 081. 93 
June  30, 1909,  amount  expended  during  fiscal  yeaf :      * 

For  works  of  improvement $14. 33 

Carried  to  surplus  fund 20,000.00 

20,014.33 

July  1,  1909,  balance  unexpended 56, 067. 00 

July  1, 1909,  outstanding  liabiUties 4,720.15 

July  1,  1909,  balance  available 60, 347. 45 

July  1,  1909,  amount  covered  by  uncompleted  contracts 534. 26 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 a  75,000. 00 

OLOUCESTEB   HARBOR,  MASSACHUSETTS. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  1 1 12, 
Sixtieth  Congress,  second  session.  Following  is  the  letter  of  the  Chief 
of  Engineers  submitting  the  same : 

War  Dbpartmbnt, 
OmcE  OF  THE  Ghibp  OF  Enoinbbrs, 

WaskingUm,  December  4, 1908. 

Sir:  I  have  the  honor  to  mibmit  herewith  for  tiansmisBion  to  CongreaB  reports  of 
October  24, 1907,  and  October  31, 1908  (with  map),  by  Lieut.  Col.  Edward  Burr,  Corps 
of  Engineers,  on  preliminary  examination  and  survey,  respectively,  authorized  by 
the  river  and  harbor  act  approved  March  2, 1907,  of  Gloucester  Harbor,  Massachusetts, 
with  a  view  to  removing  ledges. 

Gloucester  Harbor  has  been  improved  since  1872  under  successive  projects  providing 
for  dredging,  rock  removal,  and  the  construction  of  a  breakwater. 

The  additional  work  now  proposed  is  the  removal  to  the  depths  named  of  certain 
ledges  specified  in  the  survev  report  of  October  31, 1908,  at  an  estimated  cost  of  $51,000. 

1  concur  in  the  opinion  oi  the  district  officer,  the  division  engineer,  and  the  Board 
of  Engineers  for  Rivers  and  Harbors  that  Gloucester  Harbor  is  worthy  of  further 
improvement  by  the  Unite|l  States  to  the  extent  indicated. 
Very  respectfully, 

W.  L.  Marshall, 
Chief  of  Engineers f  U,  S.  Army. 

The  Sbcrbtart  of  War. 

In  the  outer  harbor  the  removal  is  desired  of  Round  Rock,  Babsons 
Ledge,  and  several  points  in  the  vicinity  of  Tenpound  Ledge  on  the 
east  and  west  sides  of  the  harbor.  In  the  inner  harbor  complaint 
is  made  of  obstructions  off  various  wharves  that  hamper  access 
thereto  or  obstruct  the  channel  at  low  water,  to  the  inconvenience  of 
fishej*men,  steamers,  and  other  vessels  frequenting  the  port. 

The  harbor  of  Gloucester  is  the  most  important  port  between  Bos- 
ton and  Portland,  and  is  the  headquarters  of  a  large  section  of  the 
New  England  fishing  fleet,  besides  having  a  general  conmierce  of  some 
importance.     By  reason  of  its  location  on  tne  southerly  side  of  Cape 

A  At  the  time  this  estimate  was  prepared  and  submitted  to  the  Secretarv  of  War  it 
was  expected  tiiat  certain  balances  of  appropriations  for  improvement  of  Boston  Har- 
bor would  necessarily  be  covered  into  the  surplus  fund  oi  the  Treasury  under  the 
reauirementB  of  section  10  of  the  sundry  civil  act  approved  March  4,  1909.  These 
Valances  having  been  retained  under  authority  of  joint  resolution  approved  June  25, 
1909,  this  estimate  may  now  be  reduced  to  $25,000  without  detriment  to  the  work 
involved. 
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Ann,  the  projecting  northerly  point  of  Massachusetts  Bay,  it  is  also 
a  port  of  refuge,  furnishing  shelter  in  the  outer  harbor  in  all  but 
southerly  storms  and  in  the  inner  harbor  in  all  weathers  for  vessels 
drawing  not  more  tlian  15  feet.  In  1906  its  commerce  amounted  to 
275,888  tons,  of  a  value  of  $15,536,301,  of  which  the  largest  items  in 
value  are  fish  and  fish  products.  This  commerce  shows  a  normal  and 
healthy  condition  since  1899,  prior  to  which  date  no  reliable  statistics 
are  available. 

HINOHAM   HABBOB,   MASSACHUSETTS. 

In  its  original  condition  the  channel  leading  to  Hingham,  south  of 
Ragged  ana  Sailor  islands,  was  very  narrow  and  crooked  and  ob- 
structed by  sunken  rocks  and  shoals,  over  which  the  least  depth  was 
4  feet  at  mean  low  water,  while  the  available  width  of  channel  was 
but  30  feet. 

The  original  project,  adopted  by  the  act  of  March  3,  1875,  was  to 
widen  and  deepen  the  natural  channel  by  dredging  and  blasting  to 
the  width  of  100  feet  and  depth  of  8  feet  at  mean  low  water  from 
deep  water  near  the  head  of  the  harbor  to  the  steamboat  wharf,  a 
distance  of  about  2,500  feet,  at  an  estimated  cost  of  $11,000.  This 
improvement  was  completed  in  1884,  with  the  expenditure  of 
$9,316.58,  all  for  improvement,  allotted  from  the  appropriation  for 
improving  harbor  at  Boston,  Mass. 

The  existing  project,  adopted  by  the  act  of  August  5,  1886,  and 
completed  in  1893,  is  to  deepen  the  improved  channel  100  feet  wide 
to  10  feet  at  mean  low  water  and  remove  a  mid-channel  ledge,  in  the 
lower  channel  between  Chandlers  and  Ragged  islands,  at  an  estimated 
cost  of  $18,750.  By  the  act  of  March  2,  1907,  without  previous  esti- 
mate^  $10,000  was  appropriated  for  redredging  the  channel,  and  by 
the  nver  and  harbor  act  of  March  3,  1909,  the  unexpended  balance 
of  this  appropriation  was  **made  available  for  redredging  and  im- 
proving the  channel." 

In  accordance  with  the  desire  of  local  commercial  interests,  active 
steps  toward  the  application  of  this  appropriation  have  been  sus- 
pended awaiting  action  by  Congress  to  make  the  funds  available  for 
extension  instead  of  maintenance  and  improvement  of  channel  here- 
tofore improved. 

To  June  30,  1909,  $19,327.72  (including  $327.72  for  maintenance) 
has  been  expended  under  the  existing  project. 

The  maximum  draft  that  can  be  carried  June  30,  1909,  over  the 
shoalest  part  of  the  locality  under  improvement  is  8^  feet  at  mean 
low  water.     The  mean  range  of  tides  is  9.5  feet. 

The  commerce  benefited  by  the  improvement  consists  of  coal  and 
building  materials,  of  which  12,370  tons  was  received  during  the 
calendar  vear  1908,  slightly  less  than  the  freight  reported  received 
in  1883;  but  the  line  oiBoston  passenger  i^teamers  which  at  the  time 
the  improvement  was  made  landed  at  the  pier  ot  the  head  of  the 
improved  channel  has  lon^  since  been*  discontinued. 

The  original  project,  with  survey  of  the  harbor,  is  in  the  Annual 
Report,  Chief  or  Engineers,  for  1875,  Part  2,  page  417.  A  report  of 
the  survey  upon  which  the  present  project  is  oased  is  in  the  Annual 
Report  for  1885,  page  555,  and  a  map  of  the  harbor  in  the  report  for 
1888,  page  456. 

July  1,  1908,  balance  unexpended $9,672.28 

July  1,  1909,  balance  unexpended 9, 672. 28 
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Report  on  a  recent  survey  of  Hingham  Harbor  is  printed  in  House 
Document  No.  356,  Sixty-first  Congress,  second  session. 

Following  is  the  letter  of  the  Chief  of  Engineers  submitting  the 
same: 

Wab  Department, 
OmcB  OF  THE  Chief  of  Enoineehs, 

Washingtonf  Septtmher  15, 1909. 

Sib:  I  have  the  honor  to  submit  herewith  for  transmiasion  to  GongreeB  report  of 
July  S,  1909,  by  Lieut.  Col.  Edward  Burr,  Corps  of  Engineers,  on  preliminary  exami- 
nation of  Hingham  Harbor,  MaasachuBetts,  authorized  by  the  river  and  harbor  act 
approved  March  3,  1909. 

Hingham  Harbor  has  been  improved  by  the  United  States  with  a  view  to  securinff 
a  channel  100  feet  wide,  first  8  and  then  10  feet  deep  at  mean  low  water,  together  with 
the  removal  of  certain  dangerous  ledges. 

The  river  and  harbor  act  approved  March  2,  1907,  appropriated  the  sum  of  $10,000 
for  redredging  this  channel,  and  the  act  approved  March  3,  1909,  made  these  funds 
available  ^^or  redredging  and  improving  the  channel."  It  appearing,  however, 
that  what  is  necessary  and  actually  desired  by  tJie  local  interests  is  an  extension  of 
the  channel  westward  rather  than  additional  improvement  of  the  existing  channel, 
the  funds  available  in  this  case  are  being  held  to  await  the  further  action  of  Congress 
which  will  permit  of  such  extension. 

As  a  result  of  the  present  investigation  the  local  officer  is  of  the  opinion  that  Hingham 
Harbor  is  not  worthy  of  improvement  by  the  United  States  to  a  greater  extent  than 
can  be  accomplished  with  tne  balance  of  funds  now  on  hand  and  available,  and  that 
this  balance  can  be  most  advantageously  employed  in  redredging  the  existing  channel 
and  extending  the  same  westward  toward  the  wharves  in  the  upper  part  of  the  harbor, 
the  depth  throughout  to  be  made  8  feet  at  mean  low  water  and  the  width  as  great  as  , 
the  funds  available  will  allow. 

This  opinion  is  concurred  in  by  the  Board  of  Engineen  for  Rivers  and  Harbors,  and 
I  recommend  that  provision  be  inade  for  the  application  of  available  funds  as  proposed. 

The  local  officer  further  recommends  that  expenditure  of  these  funds  as  proposed  be 
authorized  upon  condition  that  the  State  of  Massachusetts  or  other  local  authority 
assume  the  further  improvement  and  maintenance  of  thi»  channel.  In  my  opinion 
the  question  may  properly  be  left  for  Congress  to  determine  whether  application  of 
the  funds  in  the  manner  proposed  shall  be  made  subject  to  the  restriction  named. 
Very  respectfully, 

W.  L.  Mabshall, 
Chief  0/ Engineers,  U.  S.  Army. 

The  Secbetabt  of  Wab. 

LYNN   HARBOR,  MASSACHUSETTS. 

Following  are  extracts  from  House  Document  No.  948,  Sixtieth 
Congress,  first  session,  relating  to  a  recent  survey: 

Wab  Depabtment, 
Office  of  the  Chief  of  Enoinebbs, 

Washington^  May  15,  1908. 

Sir:  I  have  the  honor  to  submit  herewith  for  transmission  to  Congress  reports  of 
October  24, 1907,  and  March  13, 1908,  by  Lieut.  Col.  fklward  Burr,  Corps  of  Engineers. 
OD  preliminary  examination  and  survey,  respectively,  authorized  by  the  river  ana 
harbor  act  approved  March  2,  1907.  of  Lynn  Harbor,  Massachusetts,  ^'with  a  view  to 
obtaining  a  turning  basin  five  hunored  feet  square  and  fifteen  feet  deep,  straightening 
the  present  channel,  and  making  a  channel  three  hundred  feet  wide  and  fifteen  feet 
deep  from  deep  water  to  wharves  at  head  of  harbor.'' 

Lynn  Harbor  is  at  present  being  improved  under  a  project  which  provides  for  secur- 
ing a  channel  200  feet  wide  and  15  feet  deep  at  mean  low  water,  with  a  basin  at  the 
ioner  end  500  feet  by  300  feet  and  of  the  same  depth,  and  the  present  investigation 
has  for  its  object  the  widening  of  the  basin  and  the  widening  ana  straij^htening  of  the 
channel,  as  indicated  by  the  language  above  quoted.  The  additional  dredging 
reouired  is  estimated  to  cost  |179,000. 

I  concur  in  the  opinion  of  the  district  officer,  the  division  engineer,  and  the  Board 
of  Enffineere  for  Rivers  and  Harbors  that  this  locality  is  worthy  of  further  improve- 
ment bv  the  United  States  in  the  manner  proposed. 

Very  respectfully,  A.  Mackenzie. 

Brig,  Oen.,  Chief  0/ Engineers,  U.  S.  Army, 

The  Secbetabt  of  Wab. 
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In  1882;  at  the  commencement  of  the  improvement,  the  population 
of  Lynn  was  nearly  40,000;  its  water-bome  commerce  was  approxi- 
mately 150^000  tons  per  annum,  of  which  102,000  were  coal.  The 
vdlue  of  this  commerce  was  estimated  at  $827,000;  the  number  of 
entrances  and  clearances  of  vessels,  foreign  and  coastwise,  was  589,  of 
a  tonnage  of  99,569,  or  an  average  of  160  tons.  The  growth  of  the 
city  and  port  has  been  steady  and  nealthy  until  in  1906  the  population 
was  77,000  and  the  water-borne  commerce  was  343,784  tons,  of  which 
263,000  tons  were  coal.  The  value  of  this  commerce  was  $14,092,313. 
The  entrance  and  clearances  of  all  vessels  in  1905  numbered  4,970. 

Lynn  is  a  manufacturing  city  of  importance  and  receives  direct  by 
water  a  large  part  of  its  coal  and  some  other  bulk  freight.  In  so  far, 
however,  as  concerns  general  merchandise  it  is  tributary  to  the  land 
and  water  transportation  lines  centering  at  Boston.  The  desire  of 
local  commercial  interests  is  for  such  an  miprovement  of  the  channel 
as  wiD  permit  of  better  and  more  regular  water  connection  with 
Boston,  where  advantage  may  be  taken  of  deep-sea  water  routes, 
particularly  of  coastwise  lines  to  the  southward,  and  as  will  permit 
ultimately  of  local  coastwise  lines  direct  to  other  ports.  With  the 
congestion  in  recent  years  in  rail  freights  and  with  the  delays  resulting 
therefrom,  there  follows  an  increased  desire  and  necessity  for  the 
development  of  such  water  routes  as  will  relieve  this  congestion  and 
furnish  quicker  as  well  as  cheap  transportation  to  ports  of  export 
and  to  the  centers  of  distribution  on  the  coast  to  the  southward. 

HARBOR  OF  REFUGE  AT  NANTUCKET,  MASS. 

This  harbor  is  the  only  one  between  the  harbors  of  Marthas  Vine- 
yard (Vineyard  Haven  and  Edgartown)  and  Provincetown,  a  distance 
of  100  miles,  except  the  small  harbor  of  Hyannis,  on  the  north  side 
of  Nantucket  Sound.  It  has  a  considerable  area,  with  a  depth  of 
water  in  excess  of  12  feet,  and  the  obiect  of  the  improvement  is  to 
make  it  a  harbor  of  refuge  for  vessels  plying  between  ports  north  and 
south  of  Cape  Cod.  Incidentally  it  rorms  a  commercial  harbor  for 
the  island  or  Nantucket,  and  it  is  the  only  one  on  the  island.  So  far 
as  known  it  has  never  been  used  to  any  extent  as  a  harbor  of  refuge. 

In  its  original  condition  the  channel  entrance  was  obstructed  oy  a 
bar  1.6  miles  in  width,  on  which  there  was  only  6  feet  of  water  at 
mean  low  tide,  the  channel  being  very  crooked  and  subject  to  changes 
in  location.  Between  1829  and  1844  an  ineffectual  attempt  was  made 
to  dredge  a  channel  through  the  bar;  $45,734.75  was  expended  prior 
to  beginning  operations  under  the  existing  project. 

The  present  project,  adopted  in  1880  and  modified  in  1885,  pro- 
vides for  the  construction  of  two  jetties,  one  on  each  side  of  the 
entrance,  and  for  dredging  when  necessary  in  order  to  obtain  a 
channel  depth  of  from  12  to  15  feet  at  low  water.  Estimated  cost, 
$375,000,  exclusive  of  cost  of  dredging. 

The  amount  expended  on  the  existing  project  up  to  the  close  of  the 
fiscal  year  ending  June  30;  1909,  exclusive  of  outstanding  habihties, 
was  $387,823.48,  of  which  $7,210  was  expended  in  repairs  to  the  west 
jetty,  $6,312.90  to  the  east  jetty,  and  $50,000  in  dredging. 

About  79  per  cent  of  the  whole  project  has  been  completed.  No 
works  of  improvement  or  maintenance  have  been  in  progress  during 
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the  fiscal  year.    The  expenditures  were  for  survey,  care  of  property, 
and  collection  of  conunercial  statistics. 

About  83  per  cent  in  length  of  the  west  jetty  and  90  per  cent  of  the 
east  jetty  have  been  constructed.  A  channel  200  feet  wide  and  12 
feet  deep  at  mean  low  water  was  dredged  between  the  jetties  during 
the  working  season  of  1905. 

The  mean  rise  and  fall  of  the  tide  is  about  3  feet.  During  an 
unusually  severe  storm  in  December,  1896,  a  breach  was  made 
through  the  Haulover  Beach  between  the  ocean  and  the  head  of  the 
harbor.  The  breach  remained  open  imtil  the  spring  of  1909,  when 
it  closed  from  natural  causes. 

A  siurvey  of  the  jetty  channel  made  in  June,  1909,  shows  that 
considerable  scoiu*  has  taken  place  throughout  most  of  the  dredged 
channel,  but  that  a  bar  about  400  feet  wide  has  formed  just  outside 
of  the  end  of  the  east  jetty  over  which  there  is  a  minimum  depth  of 
10.7  feet,  which  is  now  the  greatest  depth  that  can  be  carried  into 
the  harbor  at  mean  low  tide. 

A  large  portion  of  the  3,955  feet  of  the  west  letty,  built  prior  to 
1884,  has  been  damaged  somewhat  bv  storms  ana  ice  and,  having  no 
core  of  small  stone,  afiows  considerable  sand  to  pass  through  it.  This 
should  be  repaired  so  as  to  be  as  sand  tight  as  possible  and  raised  to 
its  original  height.  It  is  estimated  that  $30,000  will  be  required  to 
complete  the  repairs  in  addition  to  the  estimated  cost  of  the  project. 

The  approved  project  for  this  work  contemplates  building  two 
converging  jetties  and  the  excavation  by  dredging  of  so  much  of  the 
channel  as  may  not  be  deepened  by  the  tidal  scour.  The  estimate  of 
the  cost  of  the  approved  project  was  $375,000  for  the  jetties  alone. 
But  the  height  aoove  low  water  was  left  to  be  determined  by  expe- 
rience, and  it  will  be  some  years  before  the  work  can  be  considered  as 
complete.  Owing  to  the  exposed  situation,  the  character  of  the 
bottom,  and  the  effect  of  ice,  $13,522.90  of  the  appropriation  for 
construction  is  properly  chargeable  to  maintenance,  for  which  no 
special  allotment  was  made.  Dredging,  which  was  included  in  the 
project  but  not  in  the  estimate,  had  been  postponed  year  by  year  to 
observe  the  action  of  the  jetties,  but  $50,000  for  the  purpose  of 
dredging  was  first  applied  from  the  appropriation  of  March  3,  1906. 
The  drraged  channel,  now  about  200  feet  wide  and  12  feet  deep  at 
mean  low  water,  should  be  increased  in  width  from  the  deep  water 
off  Brandt  Point  in  the  inner  harbor  to  the  deep  water  outside  the 
jetty  entrance,  and  the  estimate  for  completion  mcludes  $50,000  for 
that  purpose,  making  a  total  increase  in  the  estimated  cost  of  $100,000 
on  account  of  dredging. 

Further  work  under  the  project  will  consist  in  raising  the  incom- 
plete portions  of  both  jetties  as  may  be  required,  and  deepening  and 
widening  the  dredged  channel,  with  a  view  to  the  extension  and 
maintenance  of  the  benefits  to  be  derived  from  the  improvement. 
It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  expendi- 
ture to  deepening  and  widening  the  channel  by  dredging  and  to 
enlarging  and  strengthening  such  portions  of  the  jettie>s  as  may  be 
necessary. 

The  entire  commerce  of  Nantucket  is  carried  on  at  this  harbor, 
amounting  in  1908  to  about  26,840  tons,  valued  at  $1,000,600,  con- 
sisting largely  of  general  merchandise,  lumber,  coal,  forage,  PTain 
and  live  stock. 

S.  Rep.  627,  61—2 2 
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The  effect  of  this  work  will  be  to  afford  a  place  of  refuge  easy  of 
access  and  free  from  storms  for  coasters  and  nshing  vessels. 

Amount  (estimated)  required  for  completion  of  existing  project 1101, 312. 90 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 80, 000. 00 

HARBORS   OF   NEW   BEDFORD   AND   FAIRHAVEN,  MASS.  ' 

New  Bedford  Harbor  is  an  estuary  of  Buzzards  Bay,  at  the  mouth  of 
the  Acushnet  River,  the  Fairhaven  side  of  the  harbor  being  called 
"Fairhaven  Harbor." 

Before  improvement  the  channel  had  a  depth  of  12.5  feet  at  mean 
low  water.  The  improvement  of  this  harbor  has  been  carried  on 
under  a  number  of  distinct  projects,  the  first  being  the  removal  of  a 
wreck  and  dredging  the  sand  bar  formed  by  it  in  1836-1839,  on  which 
$10,000  was  expended.  The  projects  of  1874  and  1877  provided  for 
a  channel  300  leet  wide  and  15  feet  deep  at  mean  low  water  from 
the  deep  water  just  above  Palmers  Island  to  the  wharves  of  New 
Bedford.     This  work  was  completed  in  1877  at  a  cost  of  S20,000. 

This  was  followed  after  1887  by  various  projects  in  which  the  con- 
trolling depth  was  18  feet  at  mean  low  water  and  comprised  chan- 
nels 200  feet  wide  from  Buzzards  Bay  to  New  Bedforcl,  about  150 
feet  wide  along  the  city  wharf  front  above  and  below  the  New  Bed- 
ford and  Fairhaven  bridge,  an  anchorage  area  about  one-half  mile 
long  and  600  feet  wide  on  the  northerly  side  of  the  main  channel 
between  New  Bedford  and  Fairhaven,  and  a  channel  250  feet  wide 
leading  from  the  anchorage  area  through  the  draw  in  the  bridge  to 
the  wharves  above,  with  a  turning  basin  above  the  bridge.  The  total 
cost  of  the  18-foot  projects,  which  were  completed  in  1906,  was 
$137,709,  making  a  total  of  $167,709  expended  prior  to  the  adoption 
of  the  existing  project. 

The  existing  project  was  adopted  by  the  river  and  harbor  act  of 
March  2,  1907,  and  provides  for  dredging  channels  25  feet  deep  at 
mean  low  water,  300  feet  wide  from  Buzzards  Bay  to  the  north  end 
of  Fish  Island,  just  above  the  New  Bedford  and  Fairhaven  bridge, 
with  a  turning  basin  above  the  bridge,  and  an  anchorage  area  of  about 
114  acres,  25  feet  deep,  between  New  Bedford  and  Fairhaven,  at  an 
estimated  cost  of  $527,000.  An  appropriation  of  $100,000  was  made 
and  contracts  authorized  in  the  additional  sum  of  $200,000,  which 
has  since  been  appropriated  for  prosecuting  the  work.  Section  3  of 
the  river  and  harbor  act  approved  March  3,  1909,  contained  the  fol- 
lowing provision  modifying  the  project  of  1907: 

Improving  harborp  of  New  Bedford  and  Fairhaven,  Massachusetts:  The  authoriza- 
tion lor  the  improvement  of  said  harbors  contained  in  the  river  and  harbor  act  of 
March  second,  nineteen  hundred  and  seven,  is  hereby  extended  so  as  to  inchide  the 
extension  of  the  basin  north  of  Fish  Island,  now  bein^  dredged  under  the  adopted 
project,  southward  between  the  harbor  lines  to  the  bridge  beween  New  Bedford  and 
Fish  Island,  and  the  extension  of  the  twenty -five  foot  channel  along  the  New  Bedford 
front  from  its  terminus,  as  contemplated  by  the  present  project,  northerly  between 
established  harbor  lines  to  said  bridge:  Proinded,  That  a  contract  or  contracts  for  such 
improvement  can  be  made  within  the  limit  of  cost  authorized  by  the  said  act  of 
March  second,  nineteen  hundred  and  seven. 

At  the  adoption  of  the  existing  project  18  feet  depth  of  w^ater  was 
available  for  vessels  to  reach  the  wharves  of  New  Bedford,  but  the 
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channel  was  too  narrow,  the  anchorage  small,  and  the  depth  insuffi- 
cient to  accommodate  the  commercial  demands  of  the  port. 

The  amount  expended  on  the  existing  project  up  to  the  close  of 
the  fiscal  year  ending  June  30,  1909,  was  $273,850.33,  exclusive  of 
outstanding  habilities,  by  which  the  work  of  dredging  under  ^  con- 
tinuing contract  was  continued  throughout  the  fiscal  year.  The 
turning  basin  and  channel  above  the  arawbridge  and  the  channel 
leading  from  the  anchorage  area  to  the  drawbridge  for  a  width  of 
about  200  feet  have  been  practically  completed;  a  considerable  por- 
tion of  the  anchorage  area  has  been  deepened  to  25  feet,  and  a  channel 
135  feet  in  width  has  been  dredged  from  Buzzards  Bay  to  the  anchor- 
age area,  but  both  the  dredged  portion  of  the  anchorage  area  and 
the  latter  channel  contain  shoals  still  to  be  removed. 

About  23^  feet  of  water  at  mean  low  tide  can  now  be  carried  from 
Buzzards  Bay  through  the  harbor  to  the  drawbridge,  about  3  miles, 
and  to  the  harbor  Une  below  the  bridge.  Through  the  bridge  about 
18  feet  can  be  carried,  and  25  feet  from  the  bridge  through  the 
turning  basin,  about  0.2  mile.  A  farther  distance  of  about  2  miles 
up  the  Acushnet  River  is  navigable,  with  a  natural  depth  of  from  6 
to  15  feet  of  water. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure to  the  widening  and  deepening  of  the  channel  and  enlarging 
the  anchorage  area  by  dredging  to  the  full  projected  dimensions. 
The  additional  work  proposed  is  in  part  necessary  to  make  the 
improvement  available  and  also  for  the  extension  of  benefits. 

The  conmierce  of  the  harbor  in  1908  amounted  to  about  1,511,885 
tons,  consisting  mostly  of  coal,  building  materials,  general  merchan- 
dise, and  cotton,  valued  at  $41,091,124. 

The  effect  of  the  deep  water  on  commerce  is  the  use  of  deeper 
draft  vessels  than  formerly,  larger  cargoes,  and  a  consequent  reduc- 
tion in  water  freight  charges. 

For  reference  to  reports  containing  more  detailed  information,  see 
Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  81. 

The  report  of  the  survey  of  New  Bedford  and  Fairhaven  harbors, 
dated  May  18,  1906,  upon  which  the  existing  project  is  based,  is 
printed  as  House  Document  No.  271,  Fifty-mnth  Congress,  second 
session. 

July  1,  1908,  balance  unexpended $209,789.05 

June  30, 1909,  amount  expended  during  fiscal  year  for  works  of  improve- 
ment      183,639.38 

July  1,  1909,  balance  unexpended 26, 149. 67 

July  1,  1909,  outstanding  Imbilitiefl 18,978.62 

July  1,  1909,  balance  available 7,171.05 

July  1,  1909,  amount  covered  by  uncompleted  contracts 3, 621. 83 

Amount  (estimated)  required  for  completion  of  existing  project 227, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  1t>alance  unexpended 

July  1,1909 227,000.00 

NEWBUKYPOBT   HARBOR,   MASSACHUSETTS. 

Prior  to  specific  appropriations  for  Newburyport  Harbor  funds 
applicable  to  Merrimac  River,  of  which  it  is  the  estuary,  were  de- 
voted to  removing  a  sand  bar  and  constructing  a  breakwater  at  the 
river's  mouth,  1828  to  1836,  and  to  removinfi:  obstructing  ledges, 
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piers,  and  wrecks,  1870  to  1880.  In  its  original  condition  the  outlet 
of  the  Merrimac  River,  which  between  Plum  Island  and  Salisbury 
Point  was  1,000  feet  wide  and  30  feet  deep  at  mean  low  water,  was 
obstructed  by  a  sand  bar,  nearly  a  mile  outside,  through  which,  in 
1880,  a  narrow  channel  about  7  feet  deep  at  mean  low  water  was 
maintained  by  the  current  of  the  river. 

The  original  project  adopted  by  the  act  of  June  14,  1880,  which  is 
the  existing  project,  is  to  create  at  the  outer  bar  a  permanent  channel, 
1,000  feet  wide  and  at  least  17  feet  deep  at  mean  low  water,  by  con- 
structing two  converging  jetties,  projecting,  one  from  the  north  shore 
2,910  feet,  the  other  from  the  south  shore  1,500  feet,  their  outer  ends 
1,000  feet  apart,  which,  with  the  protection  of  the  beach  in  their  vicin- 
ity, was  estimated  in  1881  to  cost  $365,000.  The  direction  of  jetties 
and  shore  protection  was  modified,  in  1883,  and  in  1882  the  partial 
closing  of  Plum  Island  Basin  with  a  timber  dike  about  800  feet  long 
and  5i  feet  above  mean  low  water  was  added  to  the  project,  increasing 
the  cost  (as  estimated  in  1884)  to  $375,000.  In  1884  a  modification 
of  the  project  provided  for  extending  both  jetties  610  feet  parallel  to 
the  axis  of  the  channel,  and  in  1886  for  increasing  that  extension  to 
1,000  feet,  increasing  the  cost  of  the  work,  as  estimated  in  1897,  to 
$599,547.49. 

To  June  30,  1909,  the  amount  expended  on  this  project  was  $396,- 
652.79,  of  which  $9,379.66  was  for  maintenance.  In  addition,  $500 
was  expended  in  1901  for  removal  of  North  rock  under  authority  of 
act  of  March  3,  1899.  The  expenditure  for  maintenance  in  the  fiscal 
year  1909  ($1,557.87)  was  applied  to  retopping  the  outer  end  of  the 
north  jetty.  By  way  of  rerundment,  $795.31  was  recovered  from  a 
faiUng  contractor. 

With  the  expenditure  for  improvement,  the  north  jett}^  has  been 
completed  for  a  total  length  of^  2,868  feet  and  the  south  jetty  com- 
pleted except  for  a  distance  of  30  feet  at  its  outer  end;  the  Plum 
Island  Basin  has  been  closed  with-  a  timber  dike  817  feet  long,  5^  feet 
high  above  mean  low  water,  except  near  the  middle,  where  a  weir  160 
feet  long  and  2  feet  above  mean  low  water  was  left  temporarily;  and 
two  sand  catchers,  respectively  480  and  572  feet  in  length,  have  been 
built  in  rear  of  the  south  jetty.  Both  jetties  are  15  feet  wide  on  top. 
which  is  in  a  plane  12  feet  above  mean  low  water,  and  have  slopes  oi 
1  on  2  on  the  seaward  face  and  1  on  1  on  the  shoreward  face.  The 
project  is  about  80  per  cent  completed. 

June  30,  1909,  tne  maximum  draft  that  can  be  carried  over  the 
bar  at  mean  low  water  is  12  feet.     The  mean  range  of  tides  is  7.7  feet. 

The  commerce  of  the  harbor,  chiefly  coal,  amounted  in  1907  to 
209,896  tons,  and  in  1908  to  251,239  tons.  Of  the  latter  amoimt 
113,840  tons  were  reshipped  to  points  on  the  Merrimac  and  Powow 
rivers. 

It  is  reported  that  the  improvement  made  has  reduced  freight  rates 
25  cents  per  ton,  and  that  if  the  projected  depth  of  17  feet  at  mean 
low  water  be  obtained  over  the  outer  bar  it  would  still  further  reduce 
the  freight  rates  15  to  25  cents  per  ton. 

The  amount  estimated  as  a  profitable  expenditure  in  the  fiscal  vear 
ending  June  30,  1911,  will  be  applied  to  the  further  extension  oi  the 
north  jetty. 

The  original  project  as  reported  by  a  board  of  engineers,  with 
map  of  the  haroor,  is  publisned  in  Annual  Report  of  the  Chief  of 
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Engineers  for  1881,  pa^e  502;  the  modifications  in  jetties  and  shore 
protection,  in  reports  for  1883,  page  437,  and  1884,  page  494;  the 
parallel  extension  of  the  jetties,  with  map  and  additional  estimate,  in 
report  for  1897,  page  825,  and  a  survey  of  the  bar  and  entrance,  in 
report  for  1905,  page  802. 

A  survey  and  map  of  the  bar  and  entrance,  with  estimate  for 
removing  obstructions  in  the  mouth  of  the  river,  are  published  in 
House  Document  No.  339,  Fifty-ninth  Congress,  second  session. 

July  1,  ld08,  balance  unexpended $14^781.21 

Amount  recovered  from  failing  contractor 795.  31 

15, 576. 52 
June  30,  1909,  amount  expended  dining  fiscal  year: 

For  works  of  improvement Ill,  876. 13 

For  maintenance  of  improvement 1, 557. 87 

13,434.00 

July  1,  1909,  balance  unexpended 2, 142. 52 

Amount  (estimated)  required  for  completion  of  existing  project 209, 369. 28 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
July  1,  1909 75,000.00 

HARBOB  OF  PLYMOUTH,  MASS. 

In  the  original  condition  of  the  harbor  the  channel  and  low-water 
line  were  about  2,500  feet  from  the  wharf  at  Plymouth.  Lonff  Beach, 
between  the  harbor  and  the  ocean,  was,  for  the  most  part,  low  ana 
narrow,  and  liable  to  inroads  by  the  sea  that  would  injure  or  destroy 
the  harbor. 

All  projects  and  expenditures  prior  to  1875  appear  to  have  been  for 
the  construction  of  works  for  the  preservation  of  the  beach. 

The  original  project  for  the  improvement  of  the  channel,  adopted 
by  the  act  of  March  3,  1875,  was  to  dredge  a  channel,  100  feet  wide 
and  6  feet  deep  at  mean  low  water,  through  the  flats  from  the  channel 
in  the  inner  harbor  to  Long  Wharf  in  Plymouth,  at  an  estimated  cost 
of  $28,000. 

Prior  to  operations  under  the  existing  project,  $198,859.22  had  been 
expended  in  preserving  Long  Beach  and  m  dredging  under  the  project 
of  March  3,  1875,  as  modified,  which  resulted  in  ootaining  a  cnannel 
150  feet  wide  and  9  feet  deep  and  a  basin  directly  in  front  of  the 
town  wharves  866  feet  long,  150  feet  wide,  and  9  feet  deep.  Of  this 
amount  $60,727.52  was  expended  for  maintenance. 

The  existing  project  for  the  protection  of  the  beach,  adopted  by  the 
act  of  March  3,  1899,  is  to  strengthen  the  sections  of  beach  damaged 
by  the  great  storm  of  November,  1898,  and  to  restore  Eel  River  to  its 
former  course,  discharging  into  the  head  of  the  harbor,  from  its 
course  into  the  s^a,  to  wnich  it  was  changed  by  the  storm.  The 
estimated  cost  was  $95,700. 

The  amount  expended  on  the  work  of  improvement  under  the 
existing  project  to  the  close  of  the  fiscal  year  ending  June  30,  1909,  is 
$73,437.28,  with  which  11,843  linear  feet  of  rubblestone  dike  was  built 
on  Long  Beach,  which  has  resulted  in  strengthening  the  beach  by  the 
accretion  of  a  large  volume  of  sand  and  beach  shingle ;  Eel  River  was 
restored  tq  its  former  course,  and  536  linear  feet  of  stone  dike  was 
built  to  prevent  the  river  from  being  again  turned  into  the  sea.  In 
addition  to  tftie  aforesaid  amount  expended  under  the  present  project. 
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S3y954.42  has  been  expended  for  maintenance  in  redredging  the  turn- 
ing basin,  which  had  oeen  dredged  at  the  wharves  under  the  project 
of  March  3,  1875. 

By  way  of  refundment,  $4,530.12  was  collected  as  damages  from^the 
surety  of  a  failing'  contractor. 

In  the  report  of  January  20,  1899,  submitting  the  project  with  esti- 
mate of  cost,  it  was  said: 

The  following  estimate  for  this  work  should  be  considered  approximate  only,  for  the 
reason  that  further  changes  are  likely  to  occur  before  the  work  can  be  accomplished, 
which  changes  may  materially  increase  or  diminish  the  amoimt  of  work  necessary  to 
restore  the  beach  to  a  safe  condition. 

The  accretion  of  the  beach  before  the  stone  dike  was  built  materi- 
ally diminished  the  cross  section  of  a  considerable  part  of  it,  and  per- 
mitted its  extension  to  protect  other  places  where  further  erosion  nas 
occurred. 

It  is  proposed  to  apply  the  appropriation  recommended  to  main- 
tenance of  unprovement. 

The  commerce  consists  chiefly  of  coal  and  lumber,  of  which  33,354 
tons  was  received  in  1906  and  39,860  in  1908. 

It  is  reported  by  the  harbor  master  at  Plymouth  that  the  improve- 
.  ment  of  this  locality  by  the  United  States  has  effected  a  saving  of  50 
cents  per  ton  in  freight  rates. 

The  maximum  draft  that  can  be  carried,  June  30, 1909,  at  mean  low 
water,  over  the  shoalest  part  of  the  locality  under  improvement  is  7.5 
feet. 

The  town  of  Plymouth  at  its  own  expense  has  undertaken  to 
restore  and  deepen  to  10  feet  at  mean  low  water  the  channel  and  basin 
completed  by  tne  Government. 

The  mean  range  of  tides  is  10.1  feet. 

Reports  of  examination  and  survey,  with  a  view  to  the  construc- 
tion of  a  rubblestone  breakwater  from  Long  Beach  along  the  crest 
of  Browns  Island,  are  printed,  with  map,  in  House  Document  No. 
1168,  Sixtieth  Congress,  second  session. 

July  1,  1908,  balance  unexpended \ $8, 270. 94 

July  1,  1909,  balance  unexpended 8, 270. 94 

Amount  (estimated)  required  for  completion  of  existing  project 20, 700. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  or  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 10, 000. 00 

HARBOR  AT  PROVINCETOWN,   MASS. 

This  is  an  important  harbor  of  refuge  in  the  bight  at  the  extremity 
of  Cape  Cod. 

In  its  original  condition  the  width  and  depth  qf  its  entrance  and 
the  depth  of  its  anchorage  were  ample  for  the  largest  vessels,  but 
actual  or  threatened  inroads  by  the  sea  across  the  low  and  narrow 
part  of  the  cape  east  of  the  town,  and  at  intervals  along  about  1^ 
miles  of  the  narrow  beach  southwest  of  the  town,  were  a  serious 
menace  to  the  harbor. 

The  original  project,  adopted  by  the  act  of  May  20,  1826,  was  "for 
the  preservation  of  the  point  of  land  forming  Provincetown  Harbor  *' 
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The  project  from  1826  continuously  to  this  date  has  been,  by  build- 
ing dikes  and  groins  and  by  other  sand-catching  devices,  to  arrest  the 
erosion  and  promote  the  accretion  of  the  bamer  of  beach  and  sand 
dunefi  which  protects  and  preserves  the  harbor. 

Work  during  the  past  year  consisted  in  extending  southerly  the 
bulkhead  at  Abel  Hili  dike  a  distance  of  48  feet;  minor  repairs  to  the 
bulkhead  were  also  made. 

The  amount  expended  to  June  30,  1909,  is  $215,395.99,  all  applied 
to  improvement. 

The  preservation  of  the  harbor,  whose  importance  as  a  harbor  of  ref- 
uge requires  no  elaboration,  depends  upon  tne  maintenance  of  the  bar- 
rier from  Abel  Hill  to  Long  Pomt  as  a  protection  against  westerly  and 
southwesterly  seas.  Since  the  commencement  of  the  improvement 
it  has  been  sought  to  maintain  this  barrier  by  means  of  timber  struc- 
tures of  temporary  character,  designed  to  catch  and  hold  the  sand 
moved  by  the  sea  and  wind.  Although  in  the  vicinity  of  and  below 
Wood  End  they  have  been  partially  successful  in  accumulating  sand 
moved  by  the  wind,  for  the  greater  part  of  the  distance  between  Abet 
Hill  and  Wood  End  thev  have  failed  in  the  long  run  to  accomplish 
their  purpose,  and  now  for  a  considerable  part  ot  this  distance  there 
exists  between  the  ocean  and  the  harbor  only  a  light,  sand-filled, 
wooden  bulkhead,  built  on  the  beach  whose  crest  is  below  the  level  of 
spring  tides.  The  failure  of  these  works  may  be  attributed  to  absence 
of  any  great  quantity  of  wind-driven  sand  and  to  the  inabilitv  of 
light  timber  structures  to  withstand  the  inroads  of  the  sea.  As  a 
result  of  storms  of  recent  winters,  a  portion  of  the  beach  is  now  in 
such  a  condition  that  temporary  expedients  can  not  be  relied  upon  or 
expected  to  hold  it  througn  another  winter  of  average  westerly  storms^ 
For  the  security  of  the  harbor  a  rubblestone  dike  is  required  across 
House  Point  Island  flats  from  the  vicinity  of  Stevens  Point  to  a 
point  northeasterly  from  Wood  End  light,  as  shown  in  a  general 
way  on  the  map  at  page  576  of  the  Annual  Report  of  the  Cnief  of 
Engineers  for  1886,  estimated  to  cost  $135,000,  and  to  this  purpose 
the  appropriation  asked  for  will  be  applied.  It  is  reconmienaed  that 
provision  for  the  entire  work  be  maae  at  one  time,  either  by  a  single 
apm^priation  or  by  the  continuing-contract  system. 

The  maximum  draft  that  can  be  carried  to  the  anchorage  is  ample 
for  the  largest  vessels. 

The  balance  available  will  be  applied  to  works  of  protection  for  pre- 
serving and  strengthening  the  beach  that  preserves  the  harbor. 

The  commerce  of  this  port  is  a  small  factor  in  this  improvement  com- 

Eared  with  the  preservation  of  this  very  excellent  and  important 
arbor  of  refuge. 

July  1,  1908,  balance  unexpended $7,167. 13 

June  30,  190O,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment  • •  400. 16 

July  1,  1909,  balance  unexpended 6,766.98 

July  1,  1909,  outstanding  liabilities 5.43 

July  1,  1909,  balance  available 6, 761.  65 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  ior  works  of  improvement,  exclusive  of  the  balance  unexpended 
July  1,  1909 135, 000.  00 


24  BIVEB  AND  HABBOB  BILL. 

HABBOB  OP  EEFUGE,  SANDY  BAY,  CAPE  ANN,  MASSACHUSETTS. 

In  its  original  condition  this  bay,  whose  souj^herly  shore  extends 
about  2  miles  westerly  from  the  point  of  Straitsmouth  Island,  and 
thence  about  2  miles  northerly  to  Andrews  Point,  had  a  good  holding 
ground  of  sand  mixed  with  mud,  and  a  depth  of  7^  to  15  fathoms  at 
mean  low  water,  but  was  fully  exposed  to  easterly,  northeasterly,  and 
northerly  gales.  The  original  project,  adopted  by  the  act  of  July  5, 
1884,  was  to  build  a  breakwater  consisting  of  a  mound  of  rubblestone 
to  the  grade  of  22  feet  below  mean  low  water,  40  feet  wide  on  top,  to 
be  surmounted  by  a  masonry  wall,  and  to  extend  from  Averys  ledge 
a  little  west  of  north  3,600  feet  to  Abners  ledge,  thence  5,400  feet 
northwesterly  in  the  direction  of  Andrews  Point,  covering  an  anchorage 
of  about  1,377  acres. 

This  project,  with  the  cross  section  of  the  breakwater  as  modified 
by  a  Board  of  Engineers  February  13,  1900,  is  the  existing  project, 
the  breakwater  to  consist  of  a  mound  of  rubblestone  built  to  the  grade 
of  12  feet  below  mean  low  water,  where  it  will  have  a  width  of  117 
feet,  its  harbor  slope  to  be  1  on  1,  its  seaward  slope  1  on  1  up  to  25 
feet  below  mean  low  water,  and  1  on  2  thence  to  the  top,  12  feet  below 
mean  low  water;  the  rubble  mound  to  be  surmounted  with  a  core  of 
rubblestone,  to  be  faced  with  selected  stone  to  be  laid  horizontallj  on 
the  sea  face,  to  weigh  not  less  than  8  tons  each  and  to  be  laid  with  a 
batter  of  1  on  2,  and  on  the  harbor  face  to  weigh  not  less  than  3  tons 
each  and  be  laid  with  a  batter  of  1  on  1 ;  to  be  surmounted  at  grade  17 
feet  above  mean  low  water  with  a  single  course  of  capstones,  whose 
upper  surface  shall  be  22  feet  above  mean  low  water;  at  an  estimated 
cost  (as  revised  in  1900)  of  $6,904,952.25. 

The  river  and  harbor  act  of  March  2,  1907,  authorized  a  continuing 
contract  for  this  work  to  the  extent  of  $100,000  in  excess  of  the  appro- 
priations then  made.     This  sum  has  since  been  appropriated. 

The  amount  expended  under  the  existing  project  to  June  30,  1909, 
not  including  outstanding  liabilities,  is  $1,587,918.01,  all  for  improve- 
ment. From  sale  of  property  $1  was  derived.  With  this  expenditure 
2,052,935  tons  of  rubblestone  has  been  placed  in  the  substructure  of 
the  breakwater,  and  its  condition  is  approximately  as  follows: 

In  the  southern  arm  for  a  length  of  3,530  feet  the  mound  of  rubble- 
stone has  been  completed  up  to  the  grade  of  12  feet  below  mean  low 
water,  with  the  full  width  of  117  feet  prescribed  in  the  project;  the 
rubble  core  of  the  superstructure  has  been  built  to  the  height  of  mean 
low  water,  2,990  feet,  and  to  the  height  of  5  feet  above  mean  low 
water  for  540  feet  farther. 

In  the  western  arm  for  a  length  of  2,500  feet  from  the  angle  the 
mound  of  rubblestone  has  been  likewise  completed  to  the  full  height 
(12  feet  below  mean  low  water)  and  full  width  (117  feet)  projected, 
except  for  a  small  bench  on  the  inner  slope  13  feet  deep  and  17  feet 
wide;  a  rubble  core  of  the  superstructure  has  been  built  to  the  height 
of  mean  low  water  for  2,100  feet  and  to  the  height  of  mean  high  water 
for  400  feet. 

The  superstructure  on  the  southern  arm  of  the  breakwater  was 
commenced  in  1908  and  at  the  close  of  the  working  season  of  that  year 
had  been  completed  for  a  distance  of  97  feet,  extending  in  a  north- 
erly direction  toward  the  junction  with  the  western  arm.  Although 
no  storms  occurred  of  unusual  severity,  an  examination  made  at  tne 
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close  of  the  winter  season  disclosed  evidences  of  insufficiency  of  the 
su|>erstructure  built  in  accordance  with  the  approved  plan,  the  stone 
in  the  lower  courses  of  the  wall  having  been  drawn  outward.  By 
authoritjr  of  the  Chief  of  Engineers  the  construction  of  a  new  section 
300  feet  in  length  has  been  undertaken,  in  which  the  superstructure 
will  be  built  up  to  the  grade  of  mean  low  water,  where  it  will  have  a 
width  of  81  feet,  its  harbor  slope  to  be  1  on  1,  its  seaward  slope  1  on  1 
up  to  25  feet  below  mean  low  water,  and  1  on  2  to  the  top  at  mean  low 
water;  the  rubble  mound  to  be  surmounted  with  a  core  of  rubblestone, 
to  be  faced  with  selected  stone  to  be  laid  horizontally  on  the  sea  face, 
to  weigh  not  less  than  8  tons  each  and  to  be  laid  with  a  batter  of  1 
on  1,  and  on  the  harbor  face  to  weigh  not  less  than  3  tons  each  and 
be  laid  with  the  same  batter;  to  be  surmounted  at  grade  17  above 
mean  low  water  with  a  single  course  of  capstones,  whose  upper  sur- 
face shall  be  22  feet  above  mean  low  water;  the  seaward  face  to  be 
prortected  with  an  apron  of  heavy  rubblestone  to  the  height  of  mean 
nigh  water,  with  a  slope  of  1  on  2. 

Of  the  quantity  of  rubblestone  required  in  the  substructure,  41  per 
cent  has  been  deposited,  which  is  approximately  31  per  cent  of  the 
quantity  required  for  both  substructure  and  superstructure. 

The  depth  of  water  is  ample  for  the  largest  vessels;  the  mean  range 
of  tides  is  8.6  feet. 

The  appropriation  recommended  will  be  applied  to  extending  the 
superstructure  of  the  breakwater. 

THie  improvement  is  chiefly  of  value  in  providing  refuge  for  coast- 
wise vessels,  especially  towed  barges,  which  are  frequently  and  sud- 
denly in  urgent  need  of  shelter  in  tog  and  snowstorms. 

For  description  of  Sandy  Bay  and  original  project,  see  Annual 
Report  of  the  Chief  of  Engineers  for  1884,  pages  565-577.  For  cross 
section,  details  of  construction,  and  increase  in  cost,  see  report  of 
Board  of  Engineers,  Annual  Report  for  1900,  page  1186. 

July  1,  1908,  balance  unexpended |213, 828.  44 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 75, 000. 00 

288, 828.  44 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement         126,  745.  45 

Julyl,  1909,  balance  unexpended 162,082.99 

July  1,  1909,  outstanding  liabilities 5, 166.  76 

July  1,  1909,  balance  available 156, 916.  23 

July  1,  1909,  amount  covered  by  uncompleted  contracts 131, 802.  50 

Amount  (estimated)  required  for  completion  of  existing  project 5, 154, 952.  25 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  ol  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 500, 000.  00 

MERRIMAC   BIYER,    MASSACHUSETTS. 

In  its  original  condition  the  Merrimac  River  had  a  practicable 
channel  7  feet  deep  at  mean  low  water  from  its  mouth  9  miles  to 
South  Amesbury,  but  besides  being  narrow  and  crooked  the  channel 
was  obstructed  by  ledges,  bowlders,  and  shoals. 

The  original  projects  appear  to  have  been — 

(1)  For  improving  the  bar  at  the  mouth  of  the  river,  by  erection 
of  piers  or  other  works,  adopted  by  act  of  May  23,  1828;  subsequently 
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improved  under  separate  project  for  ''Improving  harbor  at  Newbury- 
port,  Mass. '' 

(2)  For  the  improvement  of  the  river  above  the  mouth,  by  the 
removal  of  the  remains  of  a  dam  at  the  upper  falls  and  of  a  rock  at 
the  lower  falls,  of  Gangway  rock  in  Newouryport  Harbor,  and  a 
wreck  near  the  mouth  of  the  river. 

Upon  the  ori^nal  and  modified  projects,  prior  to  operations  under 
the  existing  project,  there  were  expended:  Upon  the  project  of  1828, 
$67,466.72,  and  upon  the  project  of  1870,  as  largely  extended  by  the 
acts  of  June  23,  1874,  and  June  3,  1896,  $187,000;  total,  $254,466.72. 

The  existing  project,  adopted  by  the  act  of  March  3,  1899,  is  to 
obtain  a  channel  7  feet  deep  at  mean  low  water,  150  feet  wide, 
from  Newburyport  14^  miles  to  Haverhill,  at  an  estimated  cost  or 
$171,442.70. 

The  amount  expended  on  the  existing  project  to  June  30,  1909,  is 
$117,989.48,  of  wnich  $2,564.71  was  applied  to  maintenance  of  im- 
provement, and  10  cents  derived  from  sales.  ^  With  this  expenditure 
the  channel  has  been  completed  to  the  full  projected  depth  and  width« 

The  commerce  of  the  riW  is  chiefly  in  coal  distributed  to  the  cities 
and  towns  along  its  banks,  and  amounted  in  1907  to  98,442  tons,  and 
in  1908  to  113,840  tons.  The  improvement  of  the  channel  is  reported 
to  enable  the  delivery  of  coal  by  water  at  rates  35  to  50  cents  per  ton 
less  than  by  rail. 

The  head  of  navigation  is  at  the  hat  f actor j,  one-half  mile  above 
the  railroad  bridge  at  Haverhill,  to  which  pomt  the  stream  is  navi- 
gable in  fact,  17i  miles  above  its  mouth  in  Newbury^port  Harbor. 

June  30,  1909,  the  maximum. draft  that  can  be  carried  at  mean  low 
water  over  the  shoalest  part  of  the  improved  channel  is  7  feet,  except 
just  below  Rocks  Bridge,  where  it  is  reduced  by  small  bowlders  to 
about  5  feet. 

The  removal  of  these  bowlders  is  in  progress. 

The  mean  ran^e  of  tides  is,  at  the  moutn  of  the  river,  7.7  feet,  and 
at  Haverhill  Bridge  4.6  feet,  at  low-water  stage  of  the  river. 

The  project  of  1870-1874  is  published  in  the  Annual  Report  of  the 
Chief  oi  Engineers  for  1869,  page  421 ;  as  extended  in  1874,  in  report 
for  1876,  page  165;  as  extended  in  1896,  in  report  for  1896,  page  616; 
and  the  existing  project  adopted  in  1899,  in  report  for  1897,  page  865. 

The  report  of  a  survey,  with  estimate  of  cost  to  deepen  the  channel 
to  9  feet  at  mean  low  water,  is  published  in  Annual  Report  for  1904, 
pages  872-878. 

An  examination  for  a  channel  12  feet  deep  to  Haverhill  (unfavor- 
ably reported),  and  a  survey  and  estimate  for  removing  obstructions 
at  the  mouth  of  the  river  (favorably  reported),  made  in  1906,  are 
published  in  House  Document  No.  339,  Fifty-ninth  Congress,  second 
session. 

Reports  of  examination  and  survey,  with  map,  for  a  channel  14 
feet  deep  from  the  mouth  of  the  river  to  Haverhill,  by  providing  locks 
and  dams,  are  printed  in  House  Document  No.  2,  Sixty-first  Congress, 
first  session. 

The  project  having  been  completed,  it  is  proposed  to  apply  the 
appropriation  recommended  to  the  maintenance  of  the  improved 
channel. 
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July  1, 1908,  balance  unexpended $3,142.58 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 : 10,000.00 

13, 142. 58 
June  30, 1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement      1, 131. 96 

July  J,  1909,  balance  imexpended 12,010.62 

July  1,  1909,  outstanding  liabilities 760.75 

July  1,  1909,  balance  available 11, 249. 87 

July  1,  1909,  amount  covered  by  uncompleted  contracts 2, 675. 92 

Amount  that  can  be  profitable  exi>ended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  baluice  unex- 
pended July  1,  1909 10, 000. 00 

MYSTIC  BiySB,   MASSACHUSETTS. 

Report  on  a  recent  survey  is  presented  in  House  Document  No. 
1086;  Sixtieth  Congress,  second  session.    ' 

The  report  of  the  Board  of  Engineers,  in  which  the  Chief  of  Engi- 
neers concurs,  is  as  follows: 

Board  of  Enoinbers  por  Rivers  and  HARBORa, 

Woihington,  D,  C,  May  25, 1908, 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

The  existing  project  for  the  improvement  of  this  locality  provides  for  the  dredj^ing 
of  a  channel  300  feet  wide  and  25  feet  deep  at  mean  low  water  between  Chelsea  Bridge 
and  a  point  800  feet  above  the  mouth  of  Island  End  River,  the  improvement  of  the 
river  below  the  bridge,  which  was  origmally  contemplated  by  this  j^roject,  being  now 
included  under  the  project  for  improving  Boston  Harbor,  as  explamed  in  the  report 
on  preliminary  examination. 

Based  upon  the  information  derived  from  the  survey,  the  district  olEBcer  submits 
an  estimate  of  cost,  amounting  to  $172,000,  covering  the  dredging  of  the  river  to  a 
depth  of  30  feet  between  Chelsea  Bridge  and  Island  End  River,  as  specified  by  the 
act,  which,  it  will  be  noted,  does  not  include  the  upper  800  feet  of  the  projected 
2&-foot  channel  contemplated  by  the  present  project.  Between  the  bridge  and  the 
mouth  of  Island  End  River,  the  25-foot  channel  dredged  under  the  present  project 
follows  the  left  bank  of  the*river,  but  it  appears  that  above  the  latter  pomt  commercial 
development  is  first  to  be  anticipated  aion^  the  right  bank,  and  for  this  reason  the 
district  officer  recommends  that  the  dredgmg  of  tiie  upper  800  feet  of  the  25-foot 
channel  be  abandoned  and  the  proposed  30-foot  channel  given  a  suitable  flare  at  its 
upper  end,  which  will  permit  its  extension  alon^  the  right  bank  when  found  neces- 
sary in  the  future,  and  will  also  afford  needed  facilities  for  turning  laige  vessels  at  the 
mouth  of  Island  End  River. 

Deducting  from  the  estimated  cost  of  the  30-foot  channel  the  amount  remaining 
unappropriated  for  the  completion  of  the  existing  project,  it  is  found  that  the  work 
now  proposed  will  cost  only  $40,175.70  more  than  would  be  required  to  complete  the 
improvement  of  the  stream  above  Chelsea  Bridge  under  the  present  plan  for  a  25-foot 
channel.    The  maintenance  is  estimated  to  cost  $2,000  per  annum. 

Having  in  mind  the  amoimt  and  character  of  the  commerce  arriving  and  departing 
at  the  stretch  of  river  under  consideration,  the  Bocu*d  believes  that  the  proposea 
increase  of  depth  to  30  feet  is  justified,  and  it  also  believes  that  the  delimitation  of 
the  30-foot  channel,  as  proposed  by  the  district  officer  and  indicated  on  the  accom- 
panying tracing,  will  beet  meet  the  needs  of  the  locality  and  permit,  along  advan- 
tageous lines,  such  further  extension  of  the  channel  as  may  in  future  be  found  desir- 
able. For  these  reasons  it  concurs  with  the  division  engineer  in  recommending  that 
the  present  project  for  the  improvement  of  this  locality  be  modified  to  cover  the 
work  deemea  advisable  by  the  district  officer. 

For  the  Board: 

D.  W.  Lock  WOOD, 
Colonel,  Corva  of  Engineers, 
Senior  Member  oj  the  Board. 

The  commerce  pertaining  to  this  portion  of  Mystic  River  consists 
largely  of  coal,  for  the  economical  transportation  of  which  carriers 
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of  deep  draft  are  essential.  The  statistics  for  1905  indicate  a  water- 
borne  commerce  of  3,274,812  tons,  and  the  within  report  states  that 
the  commerce  for  1906  amounted  to  2,401,060  tons. 

TAUNTON  BIVEB,  MASSAGHUSBTTS. 

This  river  rises  in  Norkfolk  County,  Mass.,  and  empties  into  Mount 
Hope  Bay  at  Fall  River. 

In  its  original  condition  the  channel  was  narrow  and  obstructed 
bv  bowlders  and  from  Berkley  Bridge  to  Taunton  the  depth  was  in 

E laces  not  more  than  5  feet  at  mean  high  water.  A  vessel  of  30  tons 
urden  was  as  large  as  could  go  up  to  Taunton.  From  1870  to  1879 
$63,000  was  apppopriated  and  expended  to  secure  9  feet  depth  at 
high  water.     This  work  was  completed  in  1879. 

The  existing  project,  adopted  June  14, 1880,  provides  for  the  widen- 
ing and  deepenm^of  the  river  so  as  to  secure  a  channel  of  at  least  12 
feet  depth  at  hign  water,  with  100  feet  width  from  its  mouth  up  to 
Berkley  Bridge  (above  Dighton);  thence  12  feet  depth  with  80  feet 
width  (100  feet  width  at  bends)  up  to  Briggs  shoal;  thence  11  feet 
depth  with  80  feet  \;^ddth  up  to  the  ''shipyard;"  thence  with  11  feet 
depth  with  60  feet  width  up  to  Weir  Bricfge,  Taunton;  all  at  a  total 
cost  estimated  in  1893  at  $125,000,  all  of  wmch  has  been  appropriated. 

The  amount  expended  on  the  existing  project  up  to  Jime  30,  1909, 
exclusive  of  outstanding  Uabilities,  was  1134,316.36,  by  which  all 
projected  work  had  been  practically  completed  and  the  shoals  offering 
the  greatest  obstruction  to  the  navigation  of  the  river  had  been  re- 
dredged  several  times.  About  $28,316.36  of  the  above  amount  has 
been  expended  in  the  maintenance  of  the  channel.  Vessels  of  11  feet 
draft  can  reach  Taimton  at  high  water,  but  at  some  points  the  11-foot 
channel  is  very  narrow.  It  is  estimated  that  $5,000  every  four  years 
will  be  required  to  maintain  the  channel. 

The  head  of  navigation  is  about  1  mile  above  Weir  Bridge,  14  miles 
above  Fall  River.  No  portion  of  the  river  above  Weir  Bridge  has 
been  improved. 

The  mean  range  of  the  tide  is  about  5i  feet  at  Dighton  and  3.4  feet 
at  Taunton. 

The  expenditures  during  the  fiscal  year  were  for  the  removal  of  a 
shoal  opposite  the  stove-lining  works  at  the  lower  end  of  Weir  village, 
and  a  rew  obstructing  bowlders  at  points  farther  down  the  river. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  expend- 
iture to  dredging  in  such  portions  of  the  river  as  may  shoal  by  freshets 
or  otherwise. 

The  tonnage  of  1908  was  about  74,323  tons,  mostly  coal  and  other 
fuel  and  minerals,  valued  at  $359,008. 

Further  work  on  this  river  will  be  for  the  maintenance  of  benefits 
secured  by  the  improvement. 

July  1,  1908,  balance  unexpended $4,989.45 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 5,000.00 

9, 989. 4^ 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 4, 305. 81 

July  1,  1909,  balance  unexpended 5, 683. 64 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 : 5, 000. 00 
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WEYMOUTH  BACK  BIYEB. 

In  its  original  condition  Weymouth  Back  River  had  a  practicable 
channel  not  less  than  200  feet  wide  and  not  less  than  12  feet  deep  at 
mean  low  water  from  its  confluence  with  Weymouth  Fore  River,  8,000 
feet  to  the  wharf  of  the  American  Agricultural  Chemical  Company, 
except  on  its  bar,  400  feet  across,  one-fourth  of  a  mile  above  its  mouth, 
where  the  depth  was  11  feet,  and  except  the  2,000  feet  next  below 
that  wharf,  where  the  depth  gradually  shoaled  from  12  feet  to  6  feet 
at  miean  low  water. 

The  orij^nal  project,  adopted  by  a  proviso  in  the  act  of  August  18, 
1894,  which  is  also  the  existing  project,  is  to  dredge  in  Weymouth 
Back  River  a  channel,  12  feet  deep  at  mean  low  water,  200  feet  wide 
through  the  bar,  and  to  extend  the  channel.  12  feet  deep  at  mean  low 
water  and  200  feet  wide,  2,200  feet,  to  the  wnarf  of  the  American  Agri- 
cultural Chemical  Company,  at  an  estimated  cost  of  $22,000. 

The  amount  expended  on  this  project  is  $22,000  (including  $1,521 32 
for  maintenance),  with  which  tne  channel  has  been  dredged  to  the 
dimensions  authorized  by  the  project.  After  the  completion  of  the 
improvement,  by  the  appUcation  of  the  remaining  funds  in  mainte- 
nance  during  the  fiscal  year  1908  the  full  depth  of  channel  previously 
dredged  was  restored  with  the  width  of  175  feet  through  the  bar  near 
the  mouth  of  the  river  and  180  feet  thence  to  the  head  of  the  improve- 
ment. The  present  deficiency  in  width  is  due  to  deterioration  of  the 
portion  of  the  channel  dredged  in  1897,  and  the  amount  estimated  as 
a  profitable  expenditure  for  the  fiscal  year  ending  June  30,  1911,  will 
be  applied  to  restoring  the  full  width  of  the  improved  channel. 

The  maximum  draft  that  can  be  carried  at  mean  low  water  over 
the  shoalest  part  of  the  locality  under  improvement  is  12  feet.  The 
mean  range  of  tides  is  9.4  feet. 

The  hefwl  of  navigation  is  about  4  miles  above  the  bar  at  the  mouth 
of  the  river,  and  about  3  miles  above  the  wharf  of  the  chemical  com- 
pany, which  is  the  upper  Umit  of  the  improvement. 

The  commerce  benefited  by  the  improvement  comprised,  in  1907, 
169,756  tons,  and,  in  1908, 170,064  tons,  of  which  about  seven-eighths 
was  raw  and  manufactured  fertilizer  products. 

A  report  of  the  survev  of  Weymouth  Back  River  is  printed  in  the 
Annual  Report  of  the  Cnief  of  Engineers  for  1891,  page  683. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30» 
1911,  for  maintenance  of  improvement $5, 000. 00 

HARBOB  OF  REFUGE  AT  BLOCK  ISLAND,  RHODE  ISLAND. 

• 

This  island  is  about  14  miles  east  of  the  eastern  end  of  Long  Island, 
and  about  10  miles  distant  from  the  nearest  point  of  the  mainland. 

•  The  object  of  the  improvement  was  to  furmsh  a  harbor  of  refuge  for 
medium-araft  vessels  engaged  in  foreign  and  coastwise  commerce. 

Before  the  construction  of  the  present  harbor  Block  Island  had  no 
harbor  at  all. 

The  mean  tidal  range  is  about  3  feet. 

Between  1870  and  1876,  $285,000  was  appropriated  for  a  break- 
water on  the  eastern  side  of  the  island  for  a  narbor  for  medium-draft 
vessels,  this  work  being  completed  in  1878.  Between  1880  and  1882 
$25,000  was  appropriated  for  dredging  an  inner  basin  and  the  protec- 
tion of  the  shore  next  to  the  breakwater,  this  work  being  completed 
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in  1884.  In  1884  $15,000  was  appropriated  for  additions  to  the 
breakwater,  this  money  being  so  spent  and  the  work  completed  in 
1884-85. 

The  project  of  1884,  as  modified  in  1888,  provided  for  the  constamc- 
tion  of  a  harbor  of  refuge  consisting  of  an  mclosed  inner  harbor  800 
feet  square,  protected  by  an  L-shaped  breakwater,  for  small  vessels, 
and  an  exterior  harbor  for  larger  ones,  protected  by  the  original 
breakwater,  at  a  total  cost  estimated  in  1888  at  $75,000.  This 
project  was  practically  completed  in  1893. 

The  total  expenditure  prior  to  commencing  work  on  the  existing 
project  was  $400,575.17. 

The  existing  project  of  June  3,  1896,  provides  for  raising  the  entire 
breajcwater  to  proper  height  and  stopping  sand  leaks  between  certain 
points  and  dredging  the  main  inner  harbor  to  a  depth  of  10  feet,  at 
an  estimated  cost  of  $83,985. 

At  the  adoption  of  tne  present  project  this  harbor  was  neither 
large  enough  nor  well  enough  protected  for  the  proper  harborage  of 
the  craft  seeking  refuge  at  this  place  during  storms  and  bad  weather. 

The  simi  of  $118,172.39  had  been  expended  on  the  existing  project 
up  to  Jime  30,  1909,  of  which  $17,983.47  was  for  maintenance.  By 
this  expenditure  the  entrance  to  the  inner  harbor,  which  had  shoaled 
up  from  the  drift  of  sand,  had  been  partially  dredged  to  a  depth  of 
12  feet  and  redredged  to  a  depth  of  10  feet  several  times.  The  north 
wall  of  the  inner  harbor  had  oeen  strengthened  and  repaired  and  the 
existing  project  completed.  The  accumulation  of  sand  along  the 
inner  side  of  the  original  breakwater,  as  noted  for  a  number  of  years, 
continues,  and  $12,500  was  allotted  from  the  appropriation  made  by 
the  river  and  harbor  act  of  March  3,  1909,  for  maintenance. 

No  work  of  improvement  or  maintenance  was  carried  on  during  the 
year  beyond  a  survey  of  the  harbor  and  receiving  proposals  for 
redredging  portions  or  the  harbor  which  had  shoalea  since  the  pre- 
vious wonc.  The  improvement  provides  an  anchorage  of  about  17 
acres,  with  a  least  depth  of  10  feet  at  mean  low  water,  10  acres  of 
which  is  within  the  walls  of  the  inclosed  inner  harbor.  The  com- 
merce of  this  harbor  amounts  to  11,861  tons,  chiefly  fish  and  general 
merchandise,  valued  at  $591,873. 

Further  work  awaits  action  of  Congress  on  the  project  submitted 
in  coinpUance  with  the  provisions  of  the  river  and  harbor  act  of  March 
2,  1907. 

July  1,  1908,  balance  unexpended ; $719. 42 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 12,500.00 

13, 219.  42 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement |132. 08 

For  maintenance  of  improvement 143.73 

575. 81 

July  1,  1909,  balance  unexpended 12, 643. 61 

July  1,  1909,  outstanding  liabilities 50.06 

July  1,  1909,  balance  available 12, 593. 55 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 12, 500. 00 
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The  following  report  of  the  Board  of  Engineers  on  a  recent  survey 
is  concurred  in  b^'  the  Chief  of  Engineers  and  printed  in  House 
Document  828,  Sixtieth  Congress,  first  session: 

Board  op  Engineers  for  Riverb  and  Harbors, 

Washington,  D.  C,  February  10,  1908, 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

In  me  witlun  report  on  a  8ur\'ey  of  the  harbor  of  refuge  at  Block  Island,  Khode 
Island,  the  district  officer  submits  an  estimate  of  cost,  in  the  8um  of  $132,000,  for 
dredging  to  a  depth  of  15  feet  at  mean  low  water  the  area  indicated  on  the  accompany- 
ing tracing,  and  for  rebuilding  the  walls  of  the  inner  basin  and  the  shcnre  end  of  Hie 
maiii  breakwater,  the  work  of  rehabilitating  these  harbor  structures  being  considered 
essential  to  the  efficiency  of  the  improvement. 

In  its  Teport  of  September  30,  1907,  reviewing  that  of  the  district  officer  on  a  pre- 
liminary examination  of  this  locality  made  *^with  a  view  to  securing  increased  depth 
and  an  enlaiged  anchorage  area,"  the  Board  gave  a  brief  summary  of  the  commercial 
and  navigation  conditions  which  appeared  to  warrant  this  fiurther  improvement  of  the 
harbor,  provided  it  could  be  executed  at  reasonable  cost.  The  commerce  of  the 
harbor  is  not  large  and  would  not,  in  itself,  justify  an  additional  expenditure  of 
$132,000  for  the  work  now  proposed,  but  in  its  function  as  a  harbor  of  refuge  for  the 
numerous  fishing  and  other  craft  operating  throug:hout  a  wide  ran^e  of  water  remote 
from  other  suitable  harbors  the  locality  merits  particular  consideration. 

The  depth  of  10  feet,  which  is  provided  for  this  harbor  by  the  present  project,  is 
inadequate  for  many  of  the  vessels  having  occasion  to  use  it,  and,  inasmuch  as  nearlv 
$500,000  has  previously  been  expended  by  the  United  States  at  this  locality,  of  whicn 
the  larger  part  was  for  fixed  structures,  the  Board  is  of  the  opinion  that  it  is  advisable 
to  execute  the  work  now  proposed  by  the  district  officer  in  order  to  fully  qualify  the 
harbor  for  the  purposes  for  which  it  was  constructed.  The  Board  therefore  recom- 
mends approval  of  the  project  contained  within. 

GREAT   SALT   POND,    BLOCK   ISLAND,   RHODE   ISLAND. 

The  Great  Salt  Pond  is  located  about  the  center  of  Block  Island 
and  contams  an  anchorage  area  of  150  acres  for  vessels  drawing  18 
feet  and  over.  The  work  of  converting  the  pond  into  a  harbor  of 
refuge  hj  making  a  channel  through  the  beach  on  the  west,  connect- 
ing It  with  deep  water  in  the  ocean,  was  started  by  the  State  of 
Rhode  Island  and  the  town  of  New  Shoreham. 

The  channel^  under  the  existing  project  of  June  3,  1896,  as  modified 
in  1900,  is  to  be  600  feet  wide  and  have  a  central  depth  of  25  feet  for 
a  width  of  150  feet,  sloping  gradually  to  12  feet  in  a  width  of  504 
feet,  the  channel  seaward  to  be  protected  on  the  south  by  a  jetty 
extending  to  350  feet  beyond  the  original  18-foot  contour  and  on  the 
north  by  a  jetty  about  1,200  feet  long,  and  the  sides  of  the  channel 
where  it  passed  through  the  original  beach  to  be  protected  by  stone 
revetments  and  sand  fences,  at  a  total  estimated  cost  of  $305,000. 

At  the  time  the  work  commenced  under  the  General  Government 
a  channel  of  varying  width  and  depth  had  been  dredged  with  the 
money  appropriated  by  the  State  and  town,  which  would  permit  of 
12-foot  draft  oeing  carried  in. 

The  south  jetty  had  been  built  out  837  feet,  and  a  north  jetty  250 
feet  long  had  also  been  built,  but  at  a  distance  of  720  feet  from  the 
south  jetty  instead  of  600  feet,  as  called  for  in  the  adopted  project. 

The  mean  rise  and  fall  of  the  tide  is  about  3  feet. 

Up  to  June  30,  1909,  $198,979.89  had  been  expended  by  the  General 
Government  on  the  existing  project,  of  w^hich  $9,943.24  had  been 
used  for  maintenance  and  repair.  By  this  expenditure  the  south 
jetty  had  been  extended  439  feet  beyond  the  originally  projected 
length,  making  a  total  of  1,691  feet  from  the  initial  point  on  shore. 
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Some  damage  done  by  a  severe  storm  in  the  spring  of  1900  had  been 
repaired.  The  25-foot  deep  channel  150  feet  wide  had  been  com- 
pleted, and  a  cut  23  feet  aeep  and  30  feet  wide  had  been  made  on 
either  side  of  it,  that  on  the  northerly  side  of  the  channel  going  but 
about  halfway  through.  The  18-foot  depth  had  been  dredged  to  a 
width  of  300  feet. 

During  the  last  fiscal  year  a  survey  of  the  entrance  has  been  made. 
The  dredge  Gedney,  transferred  to  this  district  in  the  latter  part  of 
June,  was  engaged  two  days  in  dredging  sand  that  had  accumulated 
in  the  channel. 

There  remains  to  complete  the  existing  project  the  construction  of 
jetties  as  planned  and  dredging  to  secure  the  widths  and  depths  pro- 
jected, and  the  appropriation  asked  for  will  be  appUed  to  this  work. 

The  work  required  to  complete  the  existing  project  is  for  the  pur- 
pose of  extending  the  benefits  of  the  improvement. 

The  commerce  of  this  harbor  amounts  to  10,458  tons,  chiefly  of  fish 
and  general  merchandise,  valued  at  $636,425.  During  the  summer 
season  a  large  number  of  passengers  is  carried  to  Block  Island  through 
this  harbor. 

Provision  was  made  in  the  river  and  harbor  act  of  March  3,  1909, 
for  a  prehminaiy  examination  and  survey  of  the  inner  harbor  of  the 
Great  Salt  Pond,  report  of  which  will  be  submitted  as  soon  as  possible. 

July  1,  1908,  balance  unexpended ,. |8, 848. 59 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 12, 500. 00 

21, 348. 59 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement |7, 688. 48 

For  maintenance  of  improvement 140. 00 

7, 828. 48 

July  1,  1909,  balance  unexpended 13, 520. 11 

July  1,  1909,  outstanding  liabilities 946. 33 

July  1,  1909,  balance  available 12, 573. 08 

Amount  (estimated)  required  for  completion  of  existing  project 105, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  imexpended 
July  1,  1909 105, 000. 00 

HABBOB  OF  BEFUQE  AT  POINT  JUDITH,  BHODE  ISLAND. 

Point  Judith  is  the  southeastern  extremity  of  the  township  of  South 
Kingston,  R.  I.,  and  marks  the  southwestern  entrance  to  Narragan- 
settlBay.  A  long  ledge,  known  as  ^*  Squid  Ledge,"  projects  over  a  mile 
from  the  shore  in  a  direction  south  by  east  about  1.5  miles  west  of  the 
point.  This  location  was  dangerous  for  vessels  to  pass  during  a  storm, 
especially  for  the  light-built  barges  transporting  coal  from  New  York 
Bay  points  to  Narragansett  Bay. 

The  existing  project  of  September  19,  1890,  provides  for  the 
construction  at  this  point  of  a  natural  harbor  oi  refuge  nearly  a 
square  mile  in  area,  by  means  of  two  stone  breakwaters.  The  main 
breakwater,  built  partly  on  Squid  Ledge,  is  approximately  V-shaped, 
facing  outward  in  a  direction  about  south  by  west,  and  lyine  at  a 
considerable  distance  from  the  shore.  Eastward  of  the  main  Break- 
water a  detached  breakwater,  nearly  parallel  to  the  line  of  the  eastern 
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arm  of  the  main  breakwater  prolonged  shoreward,  was  planned  to 
shelter  the  eastern  entrance,  so  as  to  give  protection  against  easterly^ 
Boutherljy  and  westerly  storms,  the  mainland  itself  forming  a  pro- 
tection  on  the  north,  all  at  a  total  cost  estimated  in  1889  at  $1,250,000. 
This  project  was  modified  by  the  report  of  a  Board  of  Engineers  con- 
vened to  consider  and  report  upon  the  construction  of  this  harbor, 
which  was  approved  November  16,  1896,  and  provided  for  raising 
the  crest  of  the  eastern  arm  and  extending  the  western  arm  to  its 
originally  projected  length,  at  an  estimated  cost  of  $444,311,  and 
deferring  the  construction  of  the  easterly  detached  breakwater  as  a 
part  of  the  main  project  until  the  completion  of  the  main  break- 
water should  demonstrate  its  necessity  or  otherwise.  The  river  and 
harbor  act  of  June  13,  1902,  made  a  further  modification  by  pro- 
viding for  the  construction  of  the  easterly  detached  breakwater  and 
continuing  it  to  the  shore,  at  an  estimated  cost  of  $196,193  for  the 
detached  oreakwater  and  $187,558.80  for  the  shore  extension.  A 
further  modification  was  made  by  the  act  of  March  2, 1907,  authorizing 
an  extension  seaward  of  the  easterly  breakwater  at  an  addition^ 
estimated  cost  of  $186,248.20,  making  the  total  cost  of  this  break- 
water $570,000  and  a  total  estimate  for  the  project  and  its  modi- 
fications of  $2,264,311. 

The  river  and  harbor  act  of  March  2,  1907,  provided  for  the  further 
extension  of  the  easterly  breakwater  under  the  continuing-contract 
system,  appropriating  $100,000  therefor  and  authorizing  the  expendi- 
ture of  an  additional  $170,000  (appropriated  by  the  sundry  civil  act 
of  Majr  27,  1908)  for  its  completion.  Under  date  of  May  11,  1907, 
a  continuing  contract  was  entered  into  for  this  extension.  Work 
under  this  contract  was  commenced  June  15,  1907,  and  it  was  com- 

Eleted  January  11,  1909,  and  leaves  an  easterly  opening  into  the 
arbor  1,200  feet  in  width.  About  $8,443.35  was  expended  during 
the  year  in  repairs  to  the  main  breakwater. 

Tne  sum  of  $1,793,823.78  had  been  expended  on  this  work  up  to 
June  30,  1909,  or  which  $14,860.67  was  for  maintenance.  By  this 
expenditure  the  main  breakwater  had  been  built  to  a  total  length  of 
6,970  feet  with  a  height  of  10  feet  above  mean  low  water,  and  the 
easterly  breakwater  had  been  completed  for  a  distance  of  2,240  feet 
out  from  the  high-water  line  on  shore  to  about  30  feet  depth  of  water. 

Before  the  construction  of  the  breakwater  the  area  inclosed 
within  the  lines  upon  which  it  has  been  built  and  the  shore  was 
about  640  acres,  or  which  390  acres  has  over  25  feet  of  water  and 
198  acres  additional  over  18  feet.  The  18-foot  area  and  the  whole 
water-covered  area  has  since  been  considerably  reduced  by  shoaling 
in  the  western  part. 

Proceedings  for  the  condemnation  of  land  required  for  the  shore 
end  of  the  breakwater  are  in  progress.  The  decree  condemning  the 
land  to  the  uses  of  the  United  States  was  entered  on  May  26,  1906, 
and  the  commission  to  assess  the  land  damages  viewed  the  land 
May  23,  1907.  A  hearing  was  held  before  the  commissioners  at 
Narragansett  Pier  on  August  14,  1907,  and  at  Providence,  R.  I.,  May 
27  and  28,  1909. 

About  79  per  cent  of  the  approved  project  with  its  modifications 
have  been  completed.  The  result  of  the  improvement  has  been  to 
create  a  harbor  of  refuge  fairly  suitable  for  sailing  vessels  and  steam- 

S.  Rep.  527,  61—2 
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ers,  though  the  holding  ground  is  poor,  but  not  well  suited  for  tows 
of  barges,  on  account  of  the  narrowness  of  the  entrances,  the  direc^ 
tion  of  the  entering  courses  with  respect  to  that  of  the  worst  seas 
and  the  fact  that  the  central  part  of  the  area  is  obstructed  by  a 
<ian^erous  reef. 

About  30  feet  can  be  carried  at  mean  low  water  into  the  eastern 
and  from  18  to  19  feet  into  the  western  entrance.  The  mean  range 
•of  tide  is  3.1  feet. 

Seven  himdred  and  fifty-five  vessels  used  the  harbor  during  the 
£scal  year,  of  which  192  belonged  to  the  contractor  for  construction 
and  maintenance  of  the  breakwaters.  Of  these  755,  there  were  301 
schooners,  149  sloops,  64  steamers,  11  yawls,  117  tugs,  and  113  barges; 
but  101  of  the  tugs  and  91  of  the  barges  belonged  to  the  contractors. 

The  storms  of  the  winter  of  1908-9,  accompanied  bv  high  tides, 
damaged  the  breakwaters  to  some  extent,  which  will  be  repaired 
with  nmds  in  hand. 

The  river  and  harbor  act  of  March  2,  1907,  provided  for  an  ex- 
amination with  a  view  to  further  improvement  of  the  harbor.  The 
report  of  this  examination  was  printed  as  House  Document  No.  911, 
Sixtieth  Congress,  first  session,  in  connection  with  which  matter 
House  Document  No.  935,  Sixtieth  Congress,  first  session,  contains 
•certain  papers  relating  to  Point  Judith  Harbor  of  Refuge,  bearing 
upon  its  importance  and  the  necessity  for  a  landing  pier  at  that  place 
No  estimate  is  submitted  for  further  work  on  the  existing  project  for 
this  locality  pending  action  by  Congress  on  the  modified  plan  of  im- 
provement contained  in  the  report  of  examination  just  mentioned. 

July  1,  1908,  balance  unexpended $193, 049. 99 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3.  1909 10,000.00 

Amount  allotted  from  emergency  appropriation  by  river  and  harbor  act 

approved  March  2,  1907 10, 000. 00 

213, 049. 99 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement 1158, 386. 81 

For  maintenance  of  improvement 8, 443.  35 

166,830.16 

July  1, 1909,  balance  unexpended 46, 219. 83 

July  1, 1909,  outstanding  liabilities 52.50 

July  1, 1909,  balance  available 46,167.33 

Amount  (estimated)  required  for  completion  of  existing  project 444, 31L  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  im- 
expended  July  1,  1909 20,000.00 

The  following  report  of  the  Board  of  Engineers  on  a  recent  exami- 
nation of  Point  Judith  Harbor  of  Refuge  is  concurred  in  by  the  Chief 
of  Engineers  and  printed  in  House  Document  No.  911,  Sixtieth  Con- 
gress, first  session: 

The  Board  of  Enoinebbs  for  Rivers  and  Harbors, 

Waskington,  D.  C,  April  IS,  1908, 

General:  1.  The  set  of  March  2, 1907,  in  the  item  appropriating  funds  for  improving 
Point  Judith  Harbor  of  Refuge,  provided  that — 

**  the  Secretary  of  War  may  cause  an  examination  to  be  made  with  a  view  to  deter- 
mining whether  a  breakwater  on  the  westerly  side  of  said  harbor  of  refuge  is  necessary 
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to  prevent  sand  movements^  or  for  the  protection  of  the  sheltered  area  within  the 
same,  and  also  what  further  improvements,  if  any,  should  be  made  therein." 
_  2,  The  report  of  the  district  officer  on  this  examination  has  been  under  considera- 
tion by  the  Board  at  a  number  of  its  recent  sessions.  On  March  9,  1908,  Mr.  Frank  S. 
Gardner,  corresponding  secretary  of  the  Navigation  Conference,  and  secretary  of  the 
New  York  Board  of  Trade  and  Transportation,  appeared  before  the  Board  in  fciehalf  of 
the  interests  represented  by  those  organizations,  and  Mr.  S.  I.  Kimball,  General 
Superintendent  of  the  Life-Saving  Service,  accompanied  b^  his  civil  engineer, 
addressed  the  Board  in  reference  to  the  life-saving  station  at  this  locality.  On  March 
24  a  committee  of  the  Board  visited  Point  Judith  and  made  a  personal  inspection 
of  the  harbor  and  the  works  of  improvement.  The  Board  has  also  given  considera- 
tion to  various  papers  submitted  oy  persons  interested  in  the  improvement  of  the 
harbor,  and  by  a  number  of  organizations,  including  the  New  York  Board  of  Trade 
and  Transportation,  the  Navigation  Conference,  the  Business  Men's  Association  of 
Providence,  etc.,  embodying  their  views  as  to  the  further  improvements  needed. 

3.  The  construction  of  a  harbor  of  refuge  at  Point  Judith  was  authorized  by  the  act 
of  September  19, 1890,  which  made  an  initial  appropriation  of  175,000  for  commencing 
the  improvement.  Work  at  this  harbor  up  to  the  present  time  has  resulted  in  the 
construction  of  a  main  detached  breakwater  and  in  the  partial  construction  of  an  east- 
erly arm.  This  arm  was  originally  desij^ed  to  be  detacned  from  the  shore,  but  recent 
modificationB  of  the  project  have  provided  for  its  extension  to  the  shore  and  also  its 
further  extension  seaward.  Contract  has  been  made  for  the  completion  of  the  shore 
.arm  as  authorized  by  the  act  of  March  2,  1907,  and  it  is  expected  that  this  work  will 
be  completed  during  September  of  the  present  year. 

4.  With  reference  to  the  questions  specified  for  consideration  by  the  act  ordering 
the  present  investigation,  the  district  officer  believes  that  a  breakwater  on  the  wes^ 
erly  side  of  the  harbor  is  necessary  for  both  of  the  purposes  stated,  but  he  recommends 
that  the  further  extension  of  the  westerly  arm  toward  the  shore  be  abandoned  and  that 
an  arm  from  the  shore  be  substituted,  leaving  a  gap  of  about  1,600  feet  in  the  deepest 
water  tg  afford  entrance  to  the  harbor.  The  only  further  improvement  which  he 
believes  should  be  made  at  the  present  time  is  the  dredging  of  snoal  areas  within  the 
harbor  and  at  the  western  entrance.  The  total  cost  of  the  new  work  recommended 
is  estimated  at  1846,502.80.  ^^liminatins  certain  work  which  will  not  be  necessary 
if  this  plan  is  adopted,  it  is  found  that  tne  completion  of  the  harbor  as  proposed  by 
the  district  officer  will  cost  $452,191.80  more  than  its  completion  under  the  existing 
project. 

5.  An  analvsis  of  the  papers  before  the  Board  indicates  that,  in  addition  to  the  work 
contemplated  by  the  existing  project,  certain  interests  express  a  desire  for  the  following 
improvements: 

"  (a)  The  building  of  a  landing  place. 
(b)  Establishment  of  a  suitably  equipped  life-saving  station. 
'  (e)  Proper  lights  and  fog-sienais. 

(d)  Construction  of  westerly  arm  extending  outward  from  the  shore,  as  recom- 
mended by  the  district  officer. 

"(e)  Removal  of  shoals  and  bowlders  within  the  harbor,  as  recommended  by  the 
district  officer. 

'*  (J)  Raising  the  easterlv  shore  arm  an  additional  height  of  5  feet. 

*^(g)  The  extension  of  the  seaward  end  of  the  arm  in  the  shape  of  a  hook  or  tym.'' 

6.  As  originally  adopted,  the  project  for  the  improvement  of  this  locality  provided 
for  the  construction  01  a  breakwater  designed  only  to  afford  a  harbor  of  refuge.  The 
act  of  June  13^  1902,  in  appropriating  funds  for  continuing  improvement,  gave  the 
Secretary  of  War  discretion  to  expend  so  much  thereof  as  might  be  necessar]^  'in  con- 
structing the  easterly  detached  breakwater  and  continuing  it  to  the  shore  with  a  view 
of  providing  a  shelter  for  a  landing  place  for  the  passengers,  crews,  and  cargoes  of 
vessels  in  distress  and  other  vessels,  and  for  the  lifeboats  of  the  Point  Judith  life-saving 
service."  The  acts  of  March  3,  1905,  and  June  30,  1906,  likewise  provided  for  the 
extension  of  the  easterly  or  shore  arm  with  a  view  to  the  purposes  above  specified. 

7.  In  designing  and  constructing  the  easterly  shore  arm,  the  purpose  specified  in  the 
law  has  been  kept  in  view,  and  even  in  its  incomplete  condition  tne  structure  accom- 
plishes this  object  to  a  great  extent.  When  this  arm  is  completed  the  protection  wiU 
oe  greater  still. 

8.  The  Board  has  had  referred  to  it  a  letter  from  the  Secretary  of  the  Treasury  to 
the  Secretary  of  War,  of  March  9, 1908,  inclosing  one  from  the  General  Superintendent 
of  the  Life-Saving  Service  and  a  report  from  the  civil  engineer  of  that  service,  in  which 
it  is  stated  that  a  pier  and  other  structures  and  equipment  suitable  for  the  uses  of  a 
h'fe-saving  station  within  the  harbor  can  be  provided  at  an  estimated  cost  of  163,000. 
The  pier  for  the  use  of  the  Life-Saving  Service  would  extend  out  a  distance  of  575  feet 
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to  a  depth  of  12  feet.    A  wharf  for  yessels  of  greater  depth  would  have  to  extend  out 
to  deep  water. 

9.  The  Life-Saving  Service  has  indicated  what  conveniences  for  landing  are  needed 
for  its  purposes,  and  the  advisability  of  providing  these  conveniences  at  government 
expense  is  not  Questioned  bv  the  board. 

10.  The  board  also  has  before  it  a  letter  from  the  Secretary  of  Commerce  and  Labor 
to  the  Secretary  of  War,  of  March  8,  1908,  in  which  it  is  estimated  that  suitable  lights 
and  fog  signals  can  be  established  at  a  cost  of  $12,000.  Proper  aids  to  navigation  are 
of  course  indispensable  to  the  efficiency  of  the  harbor  of  refuge,  but,  like  the  proposed 
work  for  the  Life-Saving  Service  mentioned  above,  fall  within  the  jurisdiction  of 
another  department  of  the  Government,  and  no  further  reference  to  these  matters  by 
this  board  appears  to  be  necesear;^,  except  to  state  that  if  appropriations  be  made 
the  work  for  the  Life-Saving  Service  could  conveniently  be  done  by  the  Engineer 
Department  in  connection  with  its  other  construction  work. 

11.  The  construction  of  the  westerly  breakwater,  as  mentioned,  has  been  carefully 
considered  by  the  district  officer,  who,  as  above  stated,  believes  that  the  extension  of 
the  westerly  arm  should  be  abandoned  and  that  there  should  be  substituted  an  arm 
from  the  shore,  leaving  a  gap  of  about  1,600  feet  between  this  and  the  main  structure. 
This  change  in  the  project  w^ill  serve  to  prevent  the  movement  of  sand  along  the  shore, 
and  will  furnish  additional  protection  to  the  sheltered  area  within  the  harbor.  For 
these  reasons  the  Board  believes  that  this  modification  of  the  project  is  advisable. 

12.  The  removal  of  shoal  spot?  and  bowlders  in  the  harbor,  as  desired  by  interested 
parties,  is  recommended  by  tne  district  officer,  as  is  also  the  dredging  of  a  10-foot  chan- 
nel in  lee  of  the  easterly  shore  arm.  This  work  will  increase  the  available  deep-draft 
anchorage  area  and  the  depth  in  the  proposed  westerly  entrance,  and  afford  access  to 
the  shore  on  the  government  reservation,  and  in  the  opinion  of  tne  board  is  advisable 
to  promote  the  emciency  of  the  harbor. 

13.  The  addition  of  5  feet  to  the  height  of  the  easterly  shore-arm  breakwater,  which 
IB  also  desired  bv  the  interests  concerned,  is  believed  bv  the  district  officer  to  be 
unnecessary.  After  careful  consideration  of  available  information  as  to  storm  con- 
ditions at  this  harbor,  and  particularly  having  in  mind  the  statement  that  during 
easterly  and  southeasterlv  storms  the  waves  break  completely  over  this  breakwater, 
it  appears  to  the  Board  that  the  proposed  increase  in  height  is  desirable  in  order  to 
affora  more  perfect  protection  to  the  area  immediatelv  behind  the  breakwater. 
There  is  no  estimate  of  cost  now  available  for  raising  this  breakwater  to  an  additional 
height  of  5  feet,  as  above  recommended,  but  such  an  estimate  can  be  secured  from 
the  district  officer  at  any  time. 

14.  The  existing  project  provides  for  an  opening  1,200  feet  wide  between  the  main 
breakwater  and  the  easterly  shore  arm.  Some  of  the  interests  concerned  have  sug- 
gested the  advisability  of  narrowing  this  entrance  with  a  view  to  securing  additional 
protection  inside.  To  obtain  the  greatest  efficiency  a  harbor  of  refuge  should  be  easily 
accessible  under  all  conditions  of  weather,  and  for  this  reason  the  entrances  should  be 
as  wide  as  possible  without  unduly  exposing  the  area  inclosed.  For  these  reasons  the 
Board  is  of  the  opinion  that  the  eastern  entrance  should  not  be  less  than  provided  for 
by  the  present  project,  namely,  1,200  feet.  The  seaward  end  of  the  shore  arm  break- 
water being  incomplete,  the  Board  believes  that  the  direction  of  the  part  still  to  be 
constructed  can  be  advantageously  changed  by  building  from  its  present  outer  end  on 
a  line  directly  toward  the  completed  end  of  the  main  breakwater.  No  new  estimate 
on  account  of  this  modification  would  appear  to  be  necessary. 

15.  With  reference  to  the  further  extension  of  the  outer  end  of  the  easterly  shore  arm 
by  means  of  a  right-angle  hook,  as  su^^ested  in  the  communication  from  the  Life- 
Saving  Service,  the  Board  is  of  the  opinion  that  such  work  is  not  necessary  or  desirable. 
From  a  study  of  a  map  and  report  submitted  by  the  district  officer,  it  appears  that  this 
arm,  even  in  its  present  incomplete  condition,  affords  reasonable  protection  along  the 
shore  for  a  distance  of  1,500  feet  from  the  end  of  the  breakwater  during  the  storms 
which  cause  the  maximum  disturbance.  The  completion  of  the  breakwater  along  the 
lines  now  recommended  will  still  further  increase  the  protection.  The  extension  pro- 
posed by  the  Life-Saving  Service  would  be  parallel  to  tne  direction  of  the  waves  during 
such  storms,  and  would  therefore  have  little  beneficial  effect. 

16.  In  conclusion,  the  Board  recommends  that  the  project  tor  the  construction  of  a 
harbor  of  refuge  at  Point  Judith  be  modified  to  provide  for  a  westerly  breakwater 
extending  from  the  shore  to  a  point  1,600  feet  from  the  end  of  the  main  breakwater, 
the  deepening  of  the  western  entrance,  the  dredging  of  shoal  areas  within  the  harbor, 
and  of  a  channel  affording  approach  to  the  government  reservation,  as  recommended 
by  the  district  officer,  at  a  total  cost  of  5846,502.80,  or  $452,191.80  in  excess  of  the  cost 
of  completing  the  existing  project;  and  in  siddition  to  this  work  recommends  increaQ- 
ing  the  height  of  the  easterly  shore  arm  5  feet.     It  also  recommends  that  the  com  pie- 
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tion  of  the  seaward  end  of  the  easterly  breakwater,  which  is  ahready  provided  for» 
should  be  on  a  line  running  towscrd  the  end  of  the  main  breakwater,  as  suggested  above. 
For  the  Board: 

Very  respectfully,  D.  W.  Lockwood, 

Colonel,  Corps  of  Engiruen^ 
Senior  Member  of  the  Board. 

The  following  is  extracted  from  House  Document  No.  935,  Sixtieth 

Congress,  first  session. 

New  York,  May  4,  t908. 
Hon.  W.  H.  Tapt, 

Secretary  of  War,  WaaMngUm,  D.  C. 

Deab  Sib:  In  response  to  your  su^estion  that  ^ts  be  furnished  bearing  unon  the 
importance  of  the  Point  Judith  (Rhc^  Island)  national  harbor  of  refuge,  and  snowing 
the  precedent  for  providing  through  the  War  Department  for  the  construction  of  a 
landing  pier  therein  which  may  be  available  for  tne  **  passengers,  crews,  and  cargoes 
ef  vessels  in  distress,  and  other  vessels,  and  fcr  the  lifeooats  of  the  Point  Judith  life- 
saving  service,"  we  have  the  honor  to  submit  the  accompanying;  papers,  which  are — 

First.  A  statement  of  the  number  of  vessels  which  passed  Point  Judith  in  the  day- 
l^ht  and  an  estimate  of  the  number  of  vessels  which  passed  Point  Judith  in  the  night 
from  January  1,  1907,  to  January  1,  1908  (nheet  1). 

Second.  The  number  of  vessels  taking  shelter  in  the  Point  Judith  harbor  of  refuge 
from  January  1,  1907,  to  January  1,  1908  (sheet  1). 

Third.  By  way  of  comparison  as  to  importance,  the  number  of  vessels  taking  shelter 
in  the  Delaware  breakwater  and  harbor  of  refuge  during  years  1904  and  1905  (sheet  1). 

Fourth.  An  article  from  the  Marine  Journal  and  an  article  from  the  New  York 
Journal  of  Commerce  comparing  the  number  of  vessels  passing  Point  Judith,  Rhode 
Island,  and  the  number  oi  vessels  entering  the  port  of  New  York  (sheet  2). 

Fifth.  A  brief  history  of  the  origin  of  the  landing  pier  in  the  Delaware  breakwater 
and  harbor  of  refuge  which  was  constructed  by  the  War  Department,  thus  establishing 
the  precedent  for  building  a  similar  landing  pier  by  the  War  Department  in  the  Point 
Judith  harbor  ol  refuge  (sheet  3). 

Sixth.  Extracts  from  various  newspapers  giving  brief  accounts  of  numerous  disasters 
in  and  in  the  immediate  neighborhood  of  the  harbor  of  refuge,  Point  Judith,  Rhode 
Island  (sheets  4  to  26,  inclusive). 

The  manifest  great  importance  of  the  commerce  that  passes  Point  Judith  is  the 
warrant  for  the  work  thus  far  done  by  the  Government  at  Point  Judith.  The  frequent 
disasters  occurring  in  that  vicinity  call  loudly  for  every  possible  facility  to  make  the 
harbor  a  veritable  harbor  of  refuge.  The  construction  of  the  landing  pier,  in  the 
Delaware  breakwater  and  harbor  of  refuge  by  the  Government,  through  the  War 
Department,  furnishes  the  precedent  for  the  proposed  general  landing  pier  in  the 
Pomt  Judith  harbor  of  refuge,  and  we  hope  you  will  concur  in  this  view  of  the  matter 
and  recommend  in  your  report  to  Congress  that  such  pier  be  authorized  in  the  Point 
Judith  harbor  of  refuge. 

Very  truly,  yours,  J.  B.  Coohlan, 

U.  8.  Navy,  Chairman  Special  Committee 

on  Point  Judith  Harbor  of  Refuge. 

PROVIDENCE   BIVEB   AND  HARBOR,  MAINTENANCE,  ETC. 

The  object  of  this  improvement  is  to  furnish  a  wide  and  deep 
channel  for  foreign  and  coastwise  commerce  from  the  ocean  to  Prov- 
idence and  to  provide  a  deep-water  anchorage  for  that  harbor. 

Before  the  miprovement  of  the  river  in  1853  the  available  low- 
water  depth  was  limited  to  4.5  feet.  Between  1852  and  1873,  $59,000 
was  expended  in  securing  first  9  feet  and  then  12  feet  depth  of  channel. 

The  approved  project  of  1878,  as  modified  in  1882,  provided  for 
deepening  the  river  and  deepening  and  widening  its  anchorage  basins 
80  as  to  secure  a  channel  of^at  least  25  feet  depth  at  low  water  with 
300  feet  width  from  the  deep  water  of  Narragansett  Bay  up  to  Provi- 
dence, R.  I.,  and  so  as  to  secure  anchorage  basins  of  20  feet  depth 
with  600  feet  width,  18  feet  depth  with  725  feet  width,  12  feet  depth 
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with  940  feet  width,  and  6  feet  depth  with  1 ,060  feet  width  from  Fox 
Point  to  Fields  Point,  all  at  a  total  cost  estimated  in  1882  at  $675,000. 
This  project  was  completed  in  1896. 

Another  project  originating  in  the  river  and  harbor  act  of  June  3, 
1896,  provided  for  securing  a  ship  canal  400  feet  wide  and  of  a  depth 
of  25  feet  at  mean  low  water  from  Sassafras  Point,  in  Providence 
Harbor,  through  Providence  River  and  Narragansett  Bay  by  the 
most  direct  route  practicable  to  the  ocean  by  way  of  the  **  Western 
Passage,''  so  callea,  at  an  estimated  cost  of  $732,820.  This  project 
was  put  under  the  continuing-contract  system  and  the  amount 
expended  on  the  work  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1908,  exclusive  of  outstanding  liabilities,  was  $476,210.28,  by 
which  the  channel  400  feet  wide  and  25  feet  deep  had  been  completed 
from  Sassafras  Point  to  the  deep  water  of  Narragansett  Bay  by  the 
Western  Passage. 

Under  date  of  June  11,  1904,  the  Chief  of  Engineers  authorized  the 
use  of  $2,000  of  the  balance  remaining  on  hand  of  the  appropriation 
for  securing  a  channel  through  the  Western  Passage  of  Narragansett 
Bay  for  the  removal  of  certain  obstructing  rocks  in  Dutch  Island 
Harbor,  Rhode  Island. 

The  total  amount  expended  on  projects  previous  to  the  existing 
project  was  $1,174,700.87. 

The  existing  project,  adopted  by  the  river  and  harbor  act  of  June 
13,  1902,  provides  for  an  enlarged  anchorage  area  of  25  feet  depth, 
extending  the  full  width  of  the  narbor  from  Fox  Point  on  the  north 
to  Long  Bed  and  Sassafras  Point  on  the  south,  including  the  area 
known  as  Green  Jacket  shoal,  at  an  estimated  cost  of  $607,778. 
This  project  was  enlarged  by  the  river  and  harbor  act  of  March  2, 
1907,  so  as  to  include  an  area  of  imiform  width  and  25  feet  deep  to 
the  eastward  of  the  main  ship  channel,  between  Long  Bed  and  Kettle 
Point,  for  which  $90,750  was  appropriated,  making  the  total  esti- 
mated cost  $698,528.  The  river  ana  harbor  act  of  March  3,  1905, 
placed  this  work  under  the  continuing-contract  system. 

The  amount  expended  on  the  existing  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1909,  was  $676,739.85,  by  which  all 
approved  projects  have  been  completed. 

The  effect  of  the  works  of  improvement  imder  the  existing  project 
is  to  provide  an  anchorage  area  in  Providence  Harbor  of  about  288 
acres  with  25  feet  depth,  except  that  in  some  of  the  earlier  portions 
of  the  work  there  has  been  some  slight  shoaling.  The  area  improved 
includes  all  of  Providence  Harbor  lying  between  Fields  and  Kettle 
points  on  the  south  and  Fox  and  India  points  on  the  north,  limited 
by  the  harbor  lines  on  the  east  and  west,  except  a  triangular  area 
containing  about  27.5  acres  in  the  southeast  corner  of  the  harbor, 
concerning  which  an  estimate  of  the  cost  of  removal  was  submitted 
February  4,  1908,  and  printed  as  House  Document  No.  919.  Sixtieth 
Congress,  first  session,  and  a  strip  along  the  western  side  of  the 
southern  portion  of  the  harbor  containing  32.8  acres,  the  survey  of 
which  was  authorized  by  the  river  and  harbor  act  of  March  3,  1909, 

The  only  work  contemplated  is  that  of  maintenance  of  the  existirg 
project,  and  it  is  proposed  to  apply  to  this  purpose  the  existing 
balance  and  the  allotment  of  $15,000  made  from  the  appropriatio 
of  March  3,  1909. 
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It  is  proposed  to  apply  the  sum  ol  $30,000,  estimated  for  main- 
tenance for  the  fiscal  year  1911,  to  the  maintenance  of  the  anchorage 
area  and  of  the  channel  leading  from  Providence  Harbor  to  deep 
water  in  Narragansett  Bay.. 

For  reference  to  reports  containing  more  extended  information, 
see  Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  85. 

Reference  to  reports  of  examination  and  survey  made  in  pur- 
suance of  act  of  March  2, 1907,  will  be  found  on  page  97  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1908. 

The  conmierce  of  Providence  Harbor  in  1908  was  about  3,379,574 
tons,  chiefly  coal,  general  merchandise,  and  fish,  valued  at  $93,309,495. 

July  1,  1908,  balance  unexpended |126, 130. 80 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 15,000.00 

Received  from  sale  of  material 2. 77 


» 


.  141, 133. 57 
June  30,  1909,  amount  expended  during  fiscal  year  for  works  of  im- 
provement      104,342.65 

July  1,  1909,  balance  unexpended 86,790.92 

July  1,  1909,  outstanding  liabilities 41.76 

July  1,  1909,  balance  available 36, 749. 16 

Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  SO, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  bahmce  unex- 
pended July  1,  1909 30, 000. 00 

The  following  report  of  the  Board  of  Engineers  on  a  recent  survey 
is  concurred  in  oy  the  Chief  of  Engineers  and  printed  in  House  Docu- 
ment No.  919,  Sixtieth  Congress,  first  session: 

Board  of  Enoikeers  for  Rivers  and  Harbors, 

Washington,  D.  C,  February  Hy  1908. 

Respectfully  returned  to  the  Giief  of  Engineers,  U.  S.  Army. 

It  is  estimated  by  the  district  officer  that  the  area  between  Long  Bed  and  Kettle 
Point  can  be  dredged  to  a  depth  of  25  feet  at  mean  low  water  at  a  total  cost  of  $184,800, 
with  additional  small  sums  for  maintenance  when  required.  As  indicated  on  the  ac- 
companying tracing,  the  work  covers  a  triangular  area  of  about  20  acres  between  the 
harbor  line  on  the  east  side  of  the  harbor  and  the  limit  of  excavation  under  the  existing 
project. 

In  reviewing  the  report  of  the  district  officer  on  the  related  preliminary  examina- 
tion, the  Board  expressed  the  opinion  that  "the  commerce  of  Providence  River  and 
Ilarbor,  which  is  large  and  important,  justifies  the  provision  of  such  navigation  facili- 
ties as  are  requisite  to  the  proper  handling  of  traffic."  The  necessity  for  increased 
anchorage  area,  which  will  be  provided  b^  the  improvement  now  under  consideration, 
is  evident  from  the  immediate  occupation  of  the  areas  dredged  under  the  existing 
project  and  from  the  steady  growth  oi  the  commerce  of  the  port.  It  is  the  opinion  oi 
the  Board  that  the  work  now  proposed  is  justified  by  these  considerations,  and  it 
therefore  recommends  approval  of  the  project  outlined  within. 

For  the  Board: 

D.  W.  Lock  WOOD, 
Colonel f  Corps  of  Engineers, 
Senior  Member  of  ike  Board, 

The  commerce  of  Providence  is  large  and  growing,  and  the  anchor- 

3;e  area  is  used  by  vessels  awaiting  dock  room  or  to  be  towed  away 
ter  unloading.     The  tonnage  of  the  port  amounted  to  3,086,003 
during  the  calendar  year  1906. 
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PROVIDENCE   RITER  AND   HARBOR,  RHODE   ISLAND. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  606, 
Sixty-first  Congress,  second  session.  Following  is  the  letter  of  the 
Chief  of  Engineers  submitting  the  same: 

War  Dsparthent, 
Office  of  the  Chief  of  .Engineers, 

WashingtOTii  January  j?7, 1910. 

Sir:  I  have  the  honor  to  submit  herewith,  for  tranRmission  to  Congress,  reports 
dated  May  3, 1909,  and  January  13, 1910,  with  map,  by  Lieut.  Col.  J.  C.  Sanford,  Coipa 
of  Engineers,  on  preliminary  examination  and  survey,  respectively,  called  for  by  the 
river  and  harbor  act  of  March  3,  1909,  of  Providence  tliver  and  Harbor,  Rhode  Island, 
with  a  view  to  widening  and  straightening  the  channel  between  Kettle  Point  and 
Gaspee  Point,  and  to  extending  the  25-foot-deep  anchorage  area  westward  of  the 
western  harbor  line  from  a  point  just  above  Harbor  Junction  pier  to  Fields  Point  and 
cutting  off  Fields  Point  back  to  the  harbor  line. 

This  locality  has  heretofore  been  improved  by  the  United  States  under  a  project 
which  provided  for  securing  an  anchorage  area  with  a  depth  of  25  feet,  the  project 
having  oeen  completed  and  present  operations  being  confined  to  work  of  maintenance. 

Colonel  Sanford  submits  a  project  for  further  improvement,  as  contemplated  by  the 
above-stated  law,  by  dredging  to  a  depth  of  25  feet  at  mean  low  water  from  the  exist- 
ing channel  westward  to  the  United  States  harbor  line  above  Fields  Point,  the 
removal  to  this  depth  of  that  part  of  Fields  Point  projecting  beyond  the  harbor  line 
and  continuing  the  improvement  south  of  Fields  Point  between  the  existing  channel 
and  the  United  States  harbor  line  prolonged  for  a  distance  of  about  2,300  feet;  also 
the  continuation  of  the  proposed  depth  of  25  feet  from  this  point  downstream  to 
Gaspee  Point  by  widening  the  present  400-foot  channel  to  600  feet  in  the  straight 
reacnes,  with  additional  liberal  widening  at  the  turns.  The  estimated  cost  of  uiiB 
work  is  $264,423  for  the  harbor  proper  and  $194,577  for  the  approach  channel,  a  total 
of  $459,000,  which  includes  the  removal  of  the  foundations  of  Sassafras  Point  light* 
house,  the  superstructiu-e  of  which  the  district  officer  states  will  be  removed  by  the 
Light-House  Establishment.  The  estimated  cost  of  the  maintenance  of  this  improve- 
ment is  $17,000  annually.  The  district  oflScer  recommends  this  improvem.ent,  con- 
tingent upon  certain  cooperation  on  the  part  of  the  city  of  Providence,  and  the  divi- 
sion engineer  concurs  in  nis  views. 

These  reports  have  been  considered  by  the  Board  of  Engineers  for  Rivers  and 
Harbors,  as  required  by  law,  and  in  its  report  dated  January  24,  1910,  herewith,  the 
opinion  is  expressed  tnat  the  magnitude  and  value  of  the  commerce  of  the  locality 
is  sufficient  to  justify  the  cost  of  improvement  now  proposed  for  its  benefit.  Hie 
Board  therefore  recommends  adoption  of  the  project  as  outlined  by  the  district  officer 
and  stated  above. 

Attention  is  invited  to  the  remarks  by  the  Board  in  paragraph  4  of  its  report  relative 
to  the  recommendation  of  the  district  oflBcer  regarding  additional  public  wharf  facili- 
ties, which  he  deems  necessary  for  the  full  use  of  the  proposed  improvement. 

I  concur  in  the  recommendation  of  the  Board. 

Very  respectfully,  W.  L.  Marshall, 

Chief  of  Engineersy  U.S.Army. 

The  Secretary  of  War. 

PAWCATUCK   RIVER,  RHODE    ISLAND    AND   CONNECTICUT. 

The  navigable  part  of  the  Pawcatuck  River  extends  5  miles  from 
Westerly,  R.  I.,  to  its  outlet,  in  Little  Narragansett  Bay,  through  the 
northern  part  of  which  a  navigable  channel  extends  2^  miles  to 
Stonington  Harbor,  Connecticut,  through  which  Long  Island  Sound 
is  reached. 

Before  improvement  the  channel  of  the  river  was  crooked  and 
obstructed  by  numerous  shoals,  on  some  of  which  there  was  1  to  IJ 
feet  of  water,  and  the  greatest  depth  that  could  be  carried  through 
the  bay  channel  was  4i  feet. 

The  original  projects,  that  of  1871  for  the  river  channel  and  that 
of  1879  for  the  channel  across  the  bay,  provided  for  depths  of  5^  and 
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7  feet  and  widths  of  75  and  200  feet^  respectively.    The  expenditure 
on  the  original  projects  was  $97,500.01. 

The  present  project,  adopted  in  1896,  provides  for  a  channel  10 
feet  deep  from  Stonington,  Conn.,  to  Westerly,  R,  I.,  with  a  width 
of  200  feet  from  Stonington  to  Avondale,  R.  I.,  a  distance  of  about  4 
miles;  a  width  of  100  feet  from  Avondale  to  the  lower  wharves  at 
Westerly,  a  distance  of  about  3  miles;  and  a  width  of  40  feet  between 
the  upper  and  lower  wharves  of  Westerly,  a  distance  of  about  one- 
half  mile,  at  a  total  estimated  cost  of  $200,361.60.  The  river  and 
harbor  act  of  March  3, 1905,  authorized  the  use  of  $1,000  of  the  appro- 
priation for  the  improvement  of  the  Pawcatuck  River  in  the  removal 
of  obstructions  at  Watch  Hill,  at  the  southeastern  part  of  the  Little 
Narra^ansett  Bay.  The  greater  portion  of  the  obstructions  was  re- 
movea  in  January  and  February,  1906,  at  a  cost  ot  $865.82. 

On  this  project  $72,094.96  had  been  expended  to  June  30,  1909. 
therewith  completing  the  section  40  feet  wide  along  the  wharves  or 
Westerly,  extending  the  100-foot  channel  downstream  1,800  feet, 
making  a  channel  through  Little  Narragansett  Bay  100  feet  wide 
and  10  feet  deep  and  extending  the  100-foot  channel  upstream  to 
within  2,000  feet  of  the  channel  extended  downstream  from  Wes-. 
terly.  Of  this  amount  $15,080.41  was  applied  to  maintenance. 
The  project  is  about  25  per  cent  completed. 

The  maximum  draft  which  could  be  carried  June  30,  1909,  was  10 
feet  in  the  bay  channel,  7  feet  in  the  river,  and  6  feet  near  Watch 
HlU.  The  mean  rise  of  tide  is  2.6  feet  at  the  mouth  of  the  river  and 
2.3  feet  at  Westerly. 

The  effect  of  the  improvement  is  to  permit  coal,  lumber,  and  build- 
ing material  to  be  delivered  in  vessels  at  Westerly,  and  to  ship  there- 
from granite  in  vessels  instead  of  by  rail,  thus  giving  water  competi- 
tion for  these  materitds,  with  a  resulting  benefit  in  the  reduction  of 
freight  rates. 

The  available  balance  and  the  appropriation  asked  for  wiU  be 
applied  toward  maintenance  and  the  completion  of  the  project. 

The  reported  tonnage  for  1908  was  59,037,  valued  at  $303,775.53. 

July  1, 1908,  balance  unexpended $25,459.74 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      19,554.71 

July  1,  1909,  balance  unexpended 5, 905. 03 

Julyl,  1909,  outstanding  liabilities 5,772.25 

July  1, 1909,  balance  available 132. 78 

July  1, 1909,  amount  covered  by  uncompleted  contracts 100. 00 

Amount  (estimated)  required  for  completion  of  existing?  project 138, 342. 01 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 15, 000. 00 

BRANFORD  HARBOR,  CONNECTICUT. 

Branford  Harbor  consists  of  three  distinct  parts:  The  outer  harbor, 
approximately  1  mile  wide  and  three-fourths  of  a  mile  deep ;  the  inner 
harbor,  about  half  a  mile  in  diameter,  separated  from  the  outer  harbor 
by  a  series  of  rocks,  the  principal  ones  of  which  are  known  as  "The 
Mermaids ;''  and  the  river,  which  empties  into  the  inner  harbor  from 
the  northeast.     The  natural  low-water  depths  when  improvement 
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began  were:  At  the  outside  of  the  outer  harbor,  15  to  16  feet,  ^ad- 
ually  shoaling  to  8  feet  near  "The  Mermaids;"  through  the  inner 
harbor  from  ''The  Mermaids"  to  the  mouth  of  the  river,  7  to  8  feet; 
up  the  river  for  a  distance  of  1  mile,  nearly  to  the  lower  docks,  12 
feet  or  more.  From  the  lower  to  the  upper  docks  the  channel  gradu- 
ally shoaled  and  narrowed  so  that  the  controlling  depth  was  less  than 

6  feet  and  the  width  25  to  50  feet.  At  the  upper  dock  the  stream  is 
crossed  by  an  earthen  causeway,  in  which  there  is  a  small  drawbridge 
which  is  rarelv  opened,  although  the  stream  is  navigable  for  small 
craft  to  a  fixea  bridge  about  one-half  mile  above.'  Since  the  adoption 
of  the  present  project  a  very  general  and  uniform  shoaling  of  1  to  2 
feet  has  taken  place  in  the  inner  harbor,  so  that  the  controlling  depth 
between  '*The  Mermaids"  and  the  mouth  of  the  river,  the^oalest 
place  in  the  channel,  was  only  about  6  feet. 

The  original  and  present  project,  adopted  by  the  act  of  June  13, 
1902,  and  modified  by  the  act  of  March  2,  1907,  provides  for  an 
8i-foot  channel  100  feet  wide  in  the  upper  part  of  the  river  between 
the  lower  and  upper  docks  and  through  the  shoals  at  the  mouth  of 
the  river,  at  an  estimated  first  cost  of  $13,000. 

This  project  was  completed  July  30,  1907,  at  which  time  channels 
of  full  project  dimensions  had  been  dredged  from  the  8J-foot  curve 
in  the  lower  harbor  through  the  inner  harbor  to  the  mouth  of  the 
river,  and  in  the  upper  portion  of  the  river  from  below  the  lower 
docks  upstream  to  tne  upper  docks. 

This  work  greatly  facilitates  navigation,  and  tljie  effect  of  the 
improvement  has  been  to  reduce  freight  rates. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  from  the 
entrance  of  the  harbor  to  the  head  of  the  proposed  channel  was  about 

7  feet  at  mean  low  water  in  the  lower  harbor  and  8  J  feet  in  the  river. 
The  mean  rise  of  tide  is  about  6.5  feet. 

The  amount  expended  on  this  project  to  June  30,  1909,  was 
$11,221.63,  of  which  $1,684.18  was  for  maintenance. 

The  commerce  of  this  harbor  is  mainly  coal,  molding  sand  and  clay, 
iron,  and  lumber.  The  tonnage  reported  for  1908  amounted  to 
20,669  net  tons,  valued  at  $100,362.80. 

The  available  balance  and  the  appropriation  asked  for  will  be  ap- 
plied  to  maintenance  of  the  improvement. 

July  1,  1908,  balance  unexpended $1,851.69 

June  30, 1909,  amount  expended  during  fiscal  year  lor  maintenance  of  im- 
provement    73. 32 

July  1,  1909,  balance  unexpended 1,778.37 

July  1,  1909,  outstanding  liabilities 20. 67 

July  1,  1909,  balance  available 1, 757. 70 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 2,000.00 

BRIDGEPORT  HARBOR;   CONNECTICUT. 

This  consists  of  a  shallow  bay,  about  1  mile  wide  at  the  mouth  and 
li  miles  long,  into  the  extreme  northwest  corner  of  which  empties 
the  Poquonock  River,  a  small  tidal  stream  navigable  for  about  1  mile, 
and  into  the  northeast  comer  another  small  stream  about  three- 
fourths  of  a  mile  long,  known  as  Johnsons  River.     Midway  between 
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these  two  streams  is  Yellow  Mill  pond,  a  tidal  basin  about  1  mile  in 
length.  Black  Rock  Harbor,  now  considered  part  of  Bridgeport 
Harbor,  lies  about  2^  miles  to  the  westward.  Both  harbors  are  inner 
portions  of  a  large  bay  of  Long  Island  Sound  lying  between  the  eastern 
part  of  Stratford  Point  and  Fairfield  reef.  Bhu^k  Rock  Harbor  is 
about  one-half  mile  wide  at  the  mouth  and  1  mile  long,  with  two 
branches  at  its  head,  the  east  one  a  mile  long,  known  as  Cedar  Creek, 
and  the  west  one  about  three-fourths  of  a  mile  long,  known  as  Burr 
Creek. 

The  original  low-water  depths  were  as  foUows:  On  the  bar  at  the 
mouth  of  Bridgeport  Harbor,  about  5  feet;  in  the  Poquonock  River, 
from  2  to  6  feet;  in  Johnsons  River,  nearly  bare  in  upper  half;  Yel- 
low Mill  pond,  generally  bare;  in  Cedar  Creek,  2  to  4  feet;  and  in 
Burr  Creek,  nearly  bare. 

Congress  appropriated  $10,000  in  1836  and  an  equal  amount  in  1852 
for  improving  the  main  Bridgeport  Harbor.  These  sums  were  ex- 
pended in  dredging  near  the  mouth  of  the  harbor,  making  channels 
60  to  100  feet  wide  and  8  feet  deep  or  more  at  low  tide.  The  depth 
did  not  prove  permanent.  In  1871  and  at  various  times  thereafter 
the  original  project  was  enlarged  to  afford  a  15-foot  main-harbor  chan- 
nel, a  12-foot  cnannel  200  feet  wide  in  Yellow  Mill  pond  to  Stratford 
avenue,  a  9-foot  Poquonock  River  channel,  a  12-foot  anchorage,  and 
to  protect  the  harbor  entrance  by  two  breakwaters,  all  estimated  to 
cost  $285,000.  This  project  was  completed  in  1898,  except  as  to 
capacity  of  the  15-foot  channel. 

The  amount  expended  on  the  project^  above  named  was  $317,848.50. 

At  Black  Rock  Harbor,  between  1836  and  1838,  $21,550  was  ex- 
pended in  building  a  sea  wall  across  a  breach  in  the  southern  part  of 
Fayerweather  Island.  In  1884  a  project  was  adopted  for  protecting 
the  upper  part  of  Black  Rock  Harbor  by  a  breakwater  about  one-haS 
mile  long  between  Fayerweather  Island  and  the  mainland  and  for 
making  a  6-foot  channel  80  feet  wide  in  Cedar  Creek.  The  channel 
had  been  made,  the  breakwater  built  to  full  length,  but  with  reduced 
cross  section,  and  the  project  was  considered  as  completed  July  1, 
1894.  Subsequently  repairs  were  made  on  the  old  sea  wall  on  Fayer- 
weather Island.  The  amount  expended  for  Black  Rock  Harbor  as  a 
separate  improvement  was  $72,900. 

For  details  of  original  projects  and  their  modifications,  see  Annual 
Reports  of  the  Chief  of  Engineers,  1902,  pages  133  and  134,  and  1903, 
pages  116  and  117. 

In  the  act  of  March  3,  1899,  Congress  adopted  a  project  for  Bridge- 
port Harbor  which  provided,  at  an  estimated  cost  of  not  exceedmg 
$300,000,  for— 

First.  The  main  channel,  18  feet  deep,  300  feet  wide  from  the  outer 
bar  to  the  inner  beacon,  thence  200  feet  wide  to  the  lower  or  Stratford 
Avenue  Bridge  across  the  Poquonock  River. 

Second.  Three  anchorage  basins:  One  18  feet  deep,  500  feet  wide, 
and  2,000  feet  long  adjoming  the  main  channel  on  the  west  above 
the  inner  beacon;  one  12  feet  deep,  500  feet  wide,  and  900  feet  long 
adjoining  the  main  channel  on  the  west  between  the  18-foot  anchorage 
and  Naugatuck  wharf;  and  one  12  feet  deep  at  east  side  of  channel 
between  the  steel  works  point  and  the  lower  bridge. 

Third.  Poquonock  River  channel,  from  the  lower  bridge  to  the 
head  of  navigation,  about  1  mile,  12  feet  deep  and  100  feet  wide. 
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Fourth.  Yellow  Mill  channel,  from  the  main  channelto  the  head  of 
Yellow  Mill  pond,  about  1  mile,  12  feet  deep  and  100  feet  wide. 
•    Fifth.  Jolmsons  River  channel,  from  the  main  channel  to  the  head 
of  navigation,  about  IJ  miles,  9  feet  deep  and  100  feet  wide. 

Sixth.  Black  Rock  channel,  from  the  liead  of  Black  Rock  Harbor 
to  the  junction  of  Cedar  and  Burr  creeks,  thence  up  each  of  these 
creeks  to  the  head  of  navigation,  with  lengths,  respectively,  of  IJ 
miles  and  one-half  mile,  9  feet  deep  and  100  feet  wide. 

Seventh.  The  repair  and  maintenance  of  the  outer  and  inner  break- 
waters of  the  main  channel,  and  the  one  connecting  Fayerweather 
Island  with  the  mainland  as  now  built,  and  the  construction  and 
maintenance  of  shore  protection  on  Fayerweather  Island  to  check  the 
shifting  of  the  beach. 

An  appropriation  of  $50,000  was  made  in  the  act  cited  and  a  con- 
tinuing contract  authorized,  under  which  work  was  begun  July  9, 
1900,  and  carried  on,  with  many  interruptions  and  delays,  until  Jan- 
uary 1,  1906,  at  which  time  the  contract  was  61  per  cent  completed. 
On  account  of  the  unsatisfactory  progress  this  contract  was  annulled 
May  10,  1906,  and  the  work  relet.  Work  under  the  new  contract 
was  commenced  July  25, 1906,  and  completed  May  17,  1907,  complet- 
ing the  project  as  authorized  in  1899,  except  a  section  of  Burr  Creek, 
the  inner  end  of  Yellow  Mill  channel,  and  the  inner  end  of  Johnsons 
River,  where,  on  account  of  ledge  rock,  the  full  project  dimensions 
of  the  channels  were  not  obtained. 

The  amount  expended  on  this  project  to  June  30,  1909,  was 
>233,912.50,  of  which  $33,026.91  was  applied  to  maintenance,  making 
the  total  expended  on  all  projects  prior  to  that  now  existing  $624,661. 

The  act  or  March  2, 1907,  authorized  the  extension  of  the  project  to 
include  an  anchorage  basin  22  feet  deep,  1,280,000  square  feet  in  area 
opposite  the  inner  breakwater,  deepening  the  main  entrance  channel 
to  22  feet  as  far  as  the  inner  end  of  the  22-foot  anchorage  basin,  an 
additional  12-foot  anchorage  basin  608,600  square  feet  in  area  north- 
west of  the  22-foot  basin,  and  two  breakwaters  for  the  protection  of 
the  deep  anchorage  basin,  at  an  estimated  cost  of  $463,000.  The 
act  appropriated  $113,000  and  authorized  continuing  contracts  in 
the  additional  sum  of  $350,000  for  completing  the  work  authorized. 
Of  this  amount  $210,000  is  yet  to  be  appropriated. 

Reports  of  examination  and  survey  containing  the  enlarged  project 
^re  printed  in  House  Documents  Nos.  275  and  521,  Fifty-nintn  Con- 
gress, second  session. 

Contracts  for  the  completion  of  the  work  authorized  by  the  act 
of  March  2,  1907,  have  oeen  made.  The  breakwaters  and  the  12- 
foot  anchorage  basin  have  been  completed  and  the  deepening  of  the 
main  channel  commenced. 

The  amount  expended  on  the  project  of  1907  to  June  30,  1909, 
was  $131,067.78,  of  which  $2,943.64  was  applied  to  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  through 
the  improved  channels  at  mean  low  tide  is  about  18  feet  through  the 
main  channel  from  the  outer  end  to  the  lower  bridge;  in  the  Poquo- 
nock  River,  about  11  feet;  in  the  Yellow  Mill  channel,  12  feet;  in 
Johnsons  River,  9  feet;  at  Black  Rock,  9  feet  to  the  head  of  naviga- 
tion in  both  branches  of  Cedar  Creek;  in  Burr  Creek,  about  7  feet 
to  its  head.    The  mean  rise  of  tide  is  6.5  feet. 
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The  balance  on  hand  and  additional  appropriations  will  be  applied 
to  completing  the  project  and  to  maintenance. 

The  work  done  has  greatly  facilitated  the  navigation  of  the  harbor 
and  made  the  present  conmierce  possible  and  materially  reduced 
freight  rates. 

The  commerce  of  this  harbor  is  chiefly  in  coal,  lumber,  iron,  build- 
ing material,  petroleum  products,  oysters,  and  general  merchandise. 
Tonnage  reported  for  calendar  year  1908  was  890,895  tons,  valued  at 
$37,572,196.20. 

July  1,  1908,  balance  unexpended |107, 108. 13 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 10,000.00 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 100, 000. 00 

217, 108. 13 
June  30,  1909,  amount  expended  during  fiscal  year: 

Deposited  with  Treasurer  of  United  States $218. 04 

For  works  of  improvement 73, 493. 27 

For  maintenance  of  improvement 2, 943. 64 

76, 654. 95 

Jnly  1,  1909,  balance  unexpended 140, 453. 18 

Julyl,  1909,  outstanding  liabilitieB 11,503.01 

July  1,  1909,  balance  available 128, 950. 17 

July  1, 1909,  amount  covered  by  uncompleted  contracts .  .^ 107, 709.  62 

Amount  (estimated)  required  for  completion  of  existing  project 210, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  enaing  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  un- 
expended July  1,  1909 20, 000. 00 


• 


DUCK  ISLAND  HABBOR,   CONNECTICUT. 

The  following  report  of  the  Board  of  Engineers  on  a  recent  survey 
is  concurred  in  by  the  Chief  of  Engineers  and  printed  in  House 
Document  No.  398,  Sixtieth  Congress,  first  session: 

BoABD  OP  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  C,  November  4t  1907. 

Respectfully  returned  to  the  Chief  of  Engineers.  U.S.  Army. 

In  tne  within  report  on  a  survey  of  Duck  Island  oarbor  of  refuge,  in  connection  with 
which  a  breakwater  at  Kelseys  Point  is  considered,  the  district  officer  proposes  a  modi- 
fication of  that  part  of  the  existing  project  which  has  not  been  completed.  '  In  lieu 
of  the  two  projected  breakwaters  between  Duck  Island  and  Menunketesuck  Point,  he 
proposes  one  breakwater  of  1,100  feet  in  length,  to  be  located  on  a  reef  making  north- 
ward from  Duck  Island.  It  is  believed  this  will  give  better  protection  from  easterly 
and  southeasterly  winds  than  the  breakwaters  provided  for  m  the  existing  project, 
and  will  perhaps  lessen  the  tendency  to  fill  in  the  narbor  and  make  it  easier  of  entrance. 

He  proposes  to  provide  protection  from  westerly  and  southwesterly  winds  and  storms 
bv  the  construction  of  a  breakwater  3,750  feet  in  length,  near  Kelseys  Point  on  a  reef 
about  8,000  feet  to  the  westward  of  the  light  on  the  end  of  the  existing  Duck  Island 
breakwater,  and  to  bring  the  existing  breakwater  to  full  cross-section  dimensions,  but 
to  omit  the  construction  of  the  303  feet  yet  required  to  complete  its  full  project  len^. 

He  estimates  the  cost  of  all  the  work  proposed,  including  $34,000  for  administration, 
inspection,  and  contingencies,  at  $350,000  in  round  numbers,  which  is  practically  the 
same  amount  estimate?  to  complete  the  existing  project.  It  is  believed  the  modifica- 
tions proposed  will  provide  a  more  commodious  and  safer  harbor  of  refuge,  more  acces- 
sible ana  better  adapted  for  the  use  of  the  vessels  which  seek  shelter  here. 

The  Board  believes  the  locality  worthy  of  further  improvement  by  the  General 
Government  to  the  extent  proposed,  and  it  concurs  with  the  district  officer  and  the 
division  engineer  in  recommending  the  modification  of  the  existing  project  as  outlined 

irithin.  «   ,    „ 

For  the  Board:  .  R.  L.  Hoxie, 

Colonel,  Corps  of  Engmeers, 

Senior  Mernber  Present 
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The  commerce  which  is  interested  in  the  improvement  of  this  harbor 
is  mainly  that  part  of  that  passing  through  Long  Island  Sound  that 
consists  of  the  smaller  sailing  vessels  and  tows,  but  which  form  a  very 
considerable  part  of  the  whole  commerce  of  the  Sound.  No  recorcfc 
of  the  number  of  vessels  frequenting  this  harbor  have  been  kept  for 
several  years  until  very  recently,  but  since  the  Ist  of  February,  1907, 
the  keeper  of  the  light  at  Duck  Island  has  been  furnishing  a  daily 
report  of  the  number  of  vessels  using  this  harbor,  and  his  reports  show 
that  from  February  1  to  April  28, 1907, 186  vessels  entered  the  harbor. 
The  greater  portion  of  these  vessels  were  schooners,  but  manv  of  them 
were  tugs  with  tows  of  barges.  Few  of  them  stayed  more  than  a  few 
hours,  the  harbor  having  been  sought  purely  as  a  temporarv  refuge. 
Had  there  been  a  better  harbor,  more  vessels  would  doubtless  have 
used  it. 

HABBOBS    AT   FIVEMILE   BIVEB,    8TAMFOBD,    60UTHF0BT,    GBEEXWIGH, 
AND   WESTPOBT,   AND  SAUQATUCK  BIVEB,  CONNECTICUT. 

(a)  FivemUe  River  Harbor. — This  is  a  tidal  inlet  about  1  mile  long 
and  from  100  to  1,000  feet  wide.  The  natural  low-water  depth  at 
the  mouth  was  about  3  feet,  shoaling  to  zero  about  halfway  up  the 
harbor  and  to  about  plus  2.5  feet  at  extreme  head.  The  original 
and  present  project  of  improvement,  adopted  under  authority  of 
the  act  of  August  11,  1888,  provides  for  a  dredged  channel  8  feet  deep 
and  100  feet  wide,  extending  up  the  harbor  about  6,000  feet  from 
its  mouth.  The  estimated  cost  from  the  beginning,  as  revised  in 
1894,  was  $45,000. 

For  further  details  regarding  this  harbor,  see  page  192,  Annual 
Report  of  the  Chief  of  Engineers,  1901. 

Up  to  June  30,  1909,  $39,790.44  had  been  expended  on  this  project, 
of  which  $4,300  had  been  for  maintenance.  At  that  date  a  channel 
of  project  dimensions  had  been  dredged  about  5,400  feet  up  the  har- 
bor and  thence  about  200  feet  farther  with  project  depth  and  widths 
of  25  to  75  feet.  No  dredging  has  been  done  above  this  point.  About 
82  per  cent  of  the  project  is  completed. 

The  maximum  draft  that  could  be  carried  to  the  upper  end  of  the 
improved  channel  is  7  feet,  and  no  navigation  is  possible  beyond 
this  point  except  at  high  tide,  when  a  draft  of  from  4  to  4}  feet  can 
be  carried  about  1,400  feet  farther  to  the  head  of  navigation.  The 
mean  rise  of  tide  is  7.2  feet. 

The  future  appropriations  will  be  applied  toward  maintenance  and 
completion  of  the  project  by  widening  the  channel  to  project  dimen- 
sions and  extending  it  upstream  as  funds  permit. 

The  commerce  of  this  harbor  is  mainly  confined  to  the  oyster  in- 
dustry, which  could  not  be  carried  on  to  its  present  extent  without 
tiie  improved  channel.  Traffic  reported  for  calendar  year  1908 
amounted  to  21,986  tons,  valued  at  $353,009.50. 

(6)  Stamford  Harbor. — This  consists  of  a  bay  on  the  north  shore 
of  Long  Island  Sound  and  of  two  tidal  inlets  known  as  the  east  and 
west  branches,  extending  to  the  head  of  navigation  at  the  city  of 
Stamford.  The  original  depth  in  the  west  branch  was  from  1  foot 
to  3  feet,  gradualljr  increasing  in  the  bay  to  a  depth  of  12  feet.  ^  The 
east  branch  was  ori^ally  a  small  marshv  creek,  deepened  by  private 
dredging  to  a  depth  of  about  8  feet  and  which  had  shoaled  so  that 
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when  work  was  begun  by  the  Government  in  1892  the  available  depth 
was  only  about  6i  feet. 

The  original  project,  adopted  under  authority  of  the  river  and 
harbor  act  of  1886,  was  for  a  5-foot  channel  80  feet  wide  to  the  head 
of  the  west  branch.  This  was  considered  completed  in  1892  after  an 
expenditure  of  $20,000,  the  channel  being  5  feet  deep  and  100  to  140 
feet  wide  at  the  bends,  but  onlv  from  50  to  70  feet  wide  for  the  last 
thousand  feet  at  the  upper  end. 

The  present  project,  adopted  under  authority  of  the  act  of  July  13, 
1892,  provides  for  a  channel  in  the  west  branch  7  feet  deep,  150  feet 
wide,  and  about  1 1  miles  long,  with  a  basin  of  same  depth  between 
harbor  lines  at  the  head  of  ttie  harbor,  and  in, the  east  branch,  as 
approved  October  5,  1892,  a  channel  9  feet  deep  and  100  feet  wide 
for  a  length  of  about  8,535  feet  and  50  feet  wide  for  about  1,200  feet 
farther  to  the  head  of  the  harbor.  The  estimated  cost  was  $123,500. 
A  modification  to  give  increased  width  at  upper  end  of  east  branch 
was  approved  February  12,  1901. 

Up  to  June  30, 1909,  $128,260.53  had  been  expended  on  this  project, 
of  wnich  $32,51 1  had  been  for  maintenance.  At  that  date  the  channel 
in  the  east  branch  had  been  completed  to  full  project  dimensions;  the 
channel  in  the  west  branch  had  been  dredged  to  project  dimensions 
from  its  outer  end  to  the  south  end  of  the  basin;  a  portion  of  the 
south  end  of  the  basin  completed  and  a  channel  with  a  general  width 
of  125  feet  dredged  along  both  sides  and  across  the  upper  end  of  the 
basin.  The  available  depth  which  could  be  carried  June  30.  1909, 
to  the  extreme  head  of  the  west  branch  was  7  feet,  and  9  feet  tnrough 
the  east  branch  channel  to  its  head.     The  mean  rise  of  tide  is  7.4  feet. 

The  appropriation  asked  for  will  be  appUed  toward  maintenance 
and  completion  of  the  project. 

The  commerce  of  this  harbor  consists  mainly  of  coal,  lumber,  stone, 
sand,  clay,  ores,  and  steamboat  freight.  The  reported  tonnage  for 
calendar  year  1908  amounted  to  343,810  tons,  valued  at  $10/439,840.34. 
The  improvements  made  have  rendered  it  possible  for  the  steamers  to 
run  on  schedule  time  and  to  enter  the  harbor  at  any  stage  of  the  tide, 
which  they  were  unable  to  do  previously,  and  have  materially  reduced 
freight  rates. 

(c)  Southport  Harbor. — ^This  is  a  tidal  part  of  MiQ  River  at  town 
of  Southport,  about  1  mile  long  and  averaging  less  than  100  yards 
wide.  The  original  depth  was  probably  less  than  2  feet  at  the  en* 
trance  to  the  harbor,  shoaling  to  about  plus  1  foot  at  the  upper  end. 
Work  was  begun  in  this  harbor  by  the  uovemment  in  1829  and  pros- 
ecuted with  various  intermissions  until  1878.  During  this  time  a 
dike  inside  and  breakwater  or  jetty  outside  were  built,  and  a  channel 
60  feet  wide  and  4  feet  deep  dredged  across  the  outer  bar.  In  1878  a 

Sroject  was  adopted  for  dredging  a  channel  100  feet  wide  and  4  feet 
eep  across  the  bar  and  upstream  1,200  feet  from  the  outer  end  of 
the  jetty,  and  thence  in  a  bifurcated  channel  to  the  nearest  docks. 
In  1882  this  project  was  reported  as  substantially  completed, 
$31,587.23  having  Deen  spent  since  the  beginning  of  work  in  1829. 

The  present  project,  adopted  by  act  of  June  13,  1902,  is  to  dredge 
a  channel  6  feet  deep  through  the  outer  bar  to  the  upper  docks  100 
feet  wide  to  the  turn  above  White  Rock,  and  thence  in  two  branches, 
each  60  feet  wide;  to  repair  the  breakwater  and  to  remove  two  points 
of  le^gre  from  the  channel  to  a  depth  of  7  feet.    The  original  esti- 
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mated  first  cost  of  this  improvement  was  113,200,  and  for  yearly  main- 
tenance $300,  to  be  expended  biennially,  but  on  account  of  the  devel- 
opment of  two  additional  outcroppings  of  ledge  during  the  dredging 
it  became  evident  that  this  estimate  would  be  greatly  exceeded  before 
the  work  could  be  completed,  and  in  1906  the  estimated  cost  was  in- 
creased to  $15,111  for  this  work. 

For  further  details  regarding  this  harbor  and  its  former  projects, 
see  Annual  Report  of  the  Chief  of  Engineers,  1897,  page  986. 

Up  to  June  30,  1909,  $20,348.51  had  been  expended  on  this  project^ 
of  which  $1 ,677.53  had  been  for  maintenance.  At  that  date  a  channel 
of  project  depth  and  75  to  100  feet  width  had  been  dredged  to  the 
turn  above  White  Rock,  and  thence  with  full  depth  and  widths  of  40 
to  60  feet  up  the  east  branch  and  along  the  dock  front  for  about  200 
feet;  two  points  of  ledge  rock  had  been  removed  and  the  breakwater 
repaired.     About  65  per  cent  of  the  project  is  completed. 

The  maximum  draft  that  can  be  carried  through  the  improved  por- 
tion of  the  channel  is  6  feet.  Above  this  point,  where  no  dredging 
has  been  done,  a  draft  of  3  to  4 J  feet  can  be  carried  to  the  upper  dock^ 
at  low  tide.  Above  the  upper  end  of  the  projected  channels  the  har- 
bor is  navigable  only  at  high  tide  and  for  a  distance  of  about  half  a 
mile.    The  mean  rise  of  tide  is  6.6  feet. 

The  improved  channel  permits  vessels  of  not  exceeding  6  feet  draft 
to  enter  tne  harbor  without  being  compelled  to  wait  outside  the  bar 
in  an  exposed  situation  for  the  tide  to  rise. 

The  appropriation  asked  for  will  be  applied  toward  maintenance 
and  completing  the  project. 

The  commerce  or  this  harbor  consists  mainly  of  farm  produce, 
general  merchandise,  oysters,  and  coal.  The  reported  tonnage  for 
calendar  year  1908  amounted  to  6,821,  valued  at  $66,060. 

The  effect  of  the  improvement  on  freight  rates,  if  any,  is  not  known. 

(d)  Greenwich  Harbor. — ^This  is  a  shallow  bay  about  2  miles  east 
from  the  New  York  state  line,  extending  about  a  mile  northward 
from  Long  Island  Sound.  The  original  low-water  depth  was  about 
6  feet  to  the  lower  docks.  Above  this  point  it  shoaled  rapidly  to 
3  feet  1,000  feet  above  and  to  about  plus  2  at  the  head  of  the  harbor. 
The  original  and  present  project,  adopted  in  the  act  of  June  3.  1896, 
is  to  dredge  a  channel  90  feet  wide  from  the  mouth  of  the  narbor 
to  the  causeway  at  its  head,  a  distance  of  about  a  mile,  to  be  9  feet 
deep  to  the  steamboat  dock  and  6  feet  deep  above,  the  upper  end  to 
be  enlarged  to  form  a  turning  basin.  The  estimated  first  cost  was 
$20,000.     Page  860,  Annual  Report  of  the  Chief  of  Engineers,  1895, 

fives  report  of  examination  upon  which  the  project  is  based.     Up  to 
une  30, 1909,  $21,090.60  had  oeen  expended  on  this  project,  of  which 
$4,073.41  had  been  for  maintenance. 

This  project  was  completed  September  23,  1905.  The  work  done 
has  enaDled  vessels  to  enter  the  harbor  with  9  feet  draft  at  low  tide, 
thus  permitting  the  regular  steamer  to  make  trips  without  waiting 
for  tide.  Above  the  steamboat  dock  a  draft  of  6  feet  can  be  carried 
at  low  tide  to  the  head  of  navigation.  The  mean  rise  of  tide  is  7.5 
feet. 

Map  of  survey  made  in  June,  1908,  with  reference  to  need  of  main- 
tenance and  the  location  and  identification  of  harbor  lines  was  com- 
pleted during  the  fiscal  year. 
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The  appropriation  asked  for  will  be  applied  to  maintenance  of  the 
improvement. 

The  conmierce  of  this  harbor  consists  mainly  of  coal,  lumber,  biiild- 
ing  material,  and  general  merchandise.  The  rep^^rted  tonnage  for 
calendar  year  1908  amounted  to  76,160,  valued  at  $9,778,000. 

The  effect  of  the  improvement  on  freight  rates,  if  any,  is  not  known. 

(e)  Wegtport  Harbor  and  Saugatuck  River,  Connecticut. — For  de- 
scription oi  these  locaUties  and  statement  of  work  under  original 
project  of  1826,  and  its  modifications  to  about  1871,  see  Aimual 
Keport  of  the  Chief  of  Engineers  for  1901,  page  189.  The  total 
amount  expended  for  the  same  is  $19,444. 

The  present  project,  adopted  in  1892,  originally  provided  for  a 
channel  4  feet  deep  and  60  feet  wide  up  to  Westport,  at  an  estimated 
cost  of  $10,000. 

As  a  result  of  a  survey  authorized  by  the  act  of  August  18,  1894, 
the  project  was  modified  in  1896  to  provide  for  repairing  the  Cedar 
Point  breakwater,  removing  a  ledge  opposite  Stony  Point,  or  dredg- 
ing around  it,  and  removing  bowlders  from  the  channel,  at  an  esti- 
mated cost  of  $8,000,  and  the  total  estimated  cost  was  in  consequence 
increased  to  $18,000. 

A  sketch  of  this  river  and  harbor  is  printed  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1894,  page  670,  and  report  of  the  sur- 
vey authorized  in  1894  is  printed  in  the  Annual  Report  of  the  Chief 
of  En^eers  for  1896  and,  with  map,  in  House  Document  No.  67, 
Fif tv-fourth  Congress,  first  session. 

The  total  amount  expended  on  the  present  project  up  to  the  close 
of  the  fiscal  year  ending  June  30,  1909,  was  $15,270.99,  of  which 
$109.44  was  for  maintenance.  The  4-foot  channel  had  been  com- 
pleted to  Westport,  head  of  navigation,  with  width  generally  of  60 
leet,  the  ledge  opposite  Stony  Pomt  removed,  and  the  Cedar  Point 
breakwater  repaired  and  extended.  About  70  per  cent  of  the  project 
is  completed.    The  mean  rise  of  tide  is  about  7  feet. 

Completion  of  the  project  requires  further  removal  of  bowlders 
and  dredging  to  full  project  dimensions  at  the  channel  opposite  West- 
port.  Improvements  made  have  rendered  navigation  of  the  river 
practicable  at  less  than  half-tide  stages  by  vessels  plying  there. 

Future  appropriations  will  be  applied  to  maintenance  and  the  com- 
pletion of  tne  project. 

The  commerce  comprises  coal,  lumber,  farm  produce,  and  steam- 
boat freight.  The  reported  tonnage  for  calendar  year  1908  was 
11,504,  valued  at  $43,655. 

The  effect  of  the  improvement  on  freight  rates,  if  any,  is  not  known. 

CONSOLIBATBD. 

July  1,  1908,  balance  unexpended 118,277.20 

June  30,  19GK9,  amount  expended  during  fiscal  year: 

For  works  of  improvement 117, 445.  23 

For  maintenance  of  improvement 826.  04 

18,271.27 

July  1, 1909,  balance  unexpended 5.93 

Amount  (estimated)  requii^  for  completion  of  existing  project 54, 31L  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 '.    48, 411.  00 

S.  Rep.  527,  61—2 4 
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MILFOBD  HABBOB,  CONNECTICUT. 

This  harbor  is  on  the  north  shore  of  Long  Island  Sound,  and  con- 
sists of  a  broad,  op^n  bay,  from  the  head  of  which  a  small  tidal  stream 
extends  nearly  a  mUe  mland  to  the  head  of  navigation.  The  origmal 
depth  on  the  bar  in  the  bay  at  the  mouth  of  the  river  was  less  than 
2  feet.  In  parts  of  the  river  the  channel  ran  nearly  bare.  The  mean 
rise  of  tide  is  about  6.2  feet. 

The  original  project,  adopted  under  the  act  of  June  23,  1874,  pro- 
vided for  a  riprap  breakwater  890  feet  long  from  Welchs  Point,  on 
the  east  side  of  the  mouth  of  the  harbor,  protection  of  the  bluffs  on 
the  east  shore  from  erosion  by  means  of  small  stone  jetties,  a  jetty 
on  the  east  side*  to  maintain  the  river-bar  channel,  and  dredgmg  a 
channel  4  feet  deep  and  100  feet  wide  across  the  bar,  the  whole  esti- 
mated to  cost  $86,000.  This  project  was  modified  in  1878  and  1879 
to  provide  for  extending  the  4-foot  channel  60  feet  wide  upstream  to 
the  town  dock  and  for  a  training  dike  off  Bums  Point,  on  the  west 
side  of  the  river  channel,  nearly  at  right  angles  to  the  east-side  jetty. 
The  project  thus  modified  was  completed  m  1880,  except  that  the 
outer  breakwater  was  not  built,  being  deemed  unnecessary  in  view 
of  the  provision  of  a  harbor  of  refuge  at  New  Haven.  Under  the 
act  of  tJune  14,  1880,  a  project  was  adopted  for  the  extension  of  the 
4-foot  channel,  40  feet  wide,  upstream  to  the  Straw  Works  wharf,  and 
under  the  act  of  August  2,  1882,  a  revised  project  was  adopted  which 
provided  for  a  channel  8  feet  deep  and  100  feet  wide  across  the  bar 
and  upstream  to  Merwin's  dock,  at  estimated  cost  of  $11,000. 

In  1891  these  projects  were  reported  as  completed  and  no  further 
work  necessary,  except  maintenance  of  jetties  and  dredged  channels. 
It  was  stated  m  July,  1895,  that  as  a  result  of  private  dredging  there 
was  a  clear  channel  across  the  bar  12  feet  deep  and  nowhere  less  than 
80  feet  wide.  On  the  previous  projects  $45,500  and  for  surveys 
$1,600  were  expended. 

For  further  details  regarding  former  projects  see  Annual  Report 
of  the  Chief  of  Engineers  for  1893,  page  929,  and  for  report  on  wnich 
present  project  is  oased  see  Annual  Report  of  the  Chier  of  Engineers 
ror  1900,  pag©  1357  et  seq.  For  map  see  House  Document  No.  280, 
Fiftv-sixth  Congress,  first  session. 

The  existing  project,  authorized  by  act  of  June  13,  1902,  for  com- 
pletion at  a  cost  of  $15,000,  consists  in  dredging  and  maintaining  a 
channel  across  the  bar  and  through  the  lower  harbcfr,  100  feet  wide 
and  10  feet  deep,  to  Merwin's  wharf,  with  an  anchorage  basin  of  same 
depth  of  about  5  acres  area  on  the  east  side  of  the  channel  between 
the  long  dike  and  the  harbor  fine,  and  a  channel  through  the  upper 
harbor  from  Merwin's  wharf  to  the  Straw  Works  wharf  90  feet  wide 
and  6  feet  deep.  The  estimated  cost  for  maintenance  was  $1,000 
biennially.  The  first  cost  of  the  improvement  was  subsequently 
ascertained  to  be  $25,000.  The  amount  expended  on  this  project 
to  June  30,  1909,  ia  $23,673.46,  of  which  $23.84  was  for  maintenance. 

The  6-foot  channel  has  been  extended  upstream  to  a  point  about 
500  feet  above  the  town  dock,  a  portion  of  tne  anchorage  basin,  about 
2|  acres  in  area,  adjacent  to  tne  10-foot  channel,  dredged,  and  a  basin, 
1.6  acres  in  area,  dredged  on  the  opposite  side  of  the  channel  opposite 
Merwin's  wharf.  Owmg  to  ledge  rock  it  was  impracticable  to  com- 
plete this  project  withm  the  estimate.     The  work  done  facilitates 
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navigation  in  the  lower  part  of  the  harbor,  and  the  extension  of  the 
6-foot  channel  to  the  town  dock  renders  it  practicable  to  land  cargoes 
of  coal  at  this  dock,  which  it  was  formerly  extremely  difficult  to  do. 
The  development  of  the  anchorage  basins  greatly  relieves  congestion 
in  the  lower  part  of  the  harbor,  due  to  the  anchoring  of  small  pleasure 
craft  and  oyster  schooners  in  that  portion  of  the  harbor. 

The  available  balance  and  the  appropriation  asked  for  will  be 
applied  to  maintenance  of  the  improvement. 

On  June  30,  1909,  a  low-water  draft  of  9  feet  could  be  carried  over 
the  bar  and  up  as  far  as  Merwin's  wharf,  thence  6  feet  draft  to  a  point 
about  500  feet  above  the  town  dock,  and  thence  draft  of  about  2^  feet 
can  be  carried  to  the  Straw  Works  dock.  No  navigation  is  practicable 
above  this  dock. 

The  commerce  of  this  harbor  consists  almost  entirely  of  oysters, 
shells,  coal,  and  fertilizer,  the  former  predominating.  The  reportea 
tonnage  for  the  calendar  year  1908  amounted  to  28,587  tons,  valued 
at  $411,533.22. 

July  1,  1908,  balance  unexpended 11,329.28 

June  30,  1909,  amount  expended  during  fiscal  year  for  maintenance  of 
improvement 2. 74 

July  1,  1909,  balance  unexpended » 1, 326. 64 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 2,000.00 

BREAKWATERS   AT   NEW   HAVEN,  CONNECTICUT. 

The  original  and  existing  project  for  this  work,  authorized  by  act 
of  March  3,  1879,  and  approved  January  31, 1880,  and  modified  by  act 
of  September  19,  1890,  in  accordance  with  plans  given  in  Annual 
Report  of  the  Chief  of  Engineers,  1889,  page  678,  is  to  make  a  harbor 
of  refuge  at  the  entrance  to  New  Haven  Harbor  by  constructing  four 
breakwaters — one  3,300  feet  long,  extending  from  Southwest  ledge 
to  Quixes  ledge;  one  5,000  feet  long,  extending  from  a  point  1,000  feet 
north  54°  east  from  Ludington  rock,  in  a  direction  south  54°  west 
across  the  rock;  one  about  4,200  feet  long,  extending  northwesterly 
from  a  point  6,000  feet  south  54°  west  from  Ludington  rock;  and  one 
about  1 ,200  feet  long,  extending  southwesterly  from  Morgan  Point, 
on  the  east  side  of  the  harbor  entrance — the  cross  section  of  all  these 
breakwaters  to  be  12  feet  wide  on  top  and  6  feet  above  mean  high 
water,  with  outer  slope  1  on  2  and  inner  slope  1  on  1.  The  estimated 
cost  from  the  beginning,  in  1880,  was  $2,151,134.  The  anchorage 
which  \*'ill  be  sheltered  by  the  breakwaters  exceeds  2,000  acres,  of 
which  over  500  acres  has  depths  of  20  to  28  feet,  and  the  remainder 
is  9  to  20  feet  deep.     The  mean  rise  of  tide  is  6.5  feet. 

For  original  report  on  project  see  Annual  Repoft  of  Chief  of  En- 
gineers, 1880,  page  449  et  seq.,  and  for  modification  of  project  and 
maps  showing  the  location  of  the  breakwaters  as  contemplated  under 
the  existing  project  see  Annual  Report  of  the  Chief  of  Engineers  for 
1889,  page  678  et  seq.;  1890,  pages  624  and  625;  and  1896,  page  702. 

At  the  close  of  the  fiscal  year  the  breakwater  from  Southwest  ledge 
to  Quixes  ledge  had  been  completed  3,450  feet  long;  4,450  feet  of  the 
Ludington  rock  breakwater  had  been  built,  but  with  steeper  slopes 
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than  called  for  by  the  project;  and  work  was  in  progress  on  the  west 
breakwater,  which  had  been  extended  a  total  distance  of  2,850  feet, 
of  which  the  first  2,655  feet  from  the  easterly  end  was  very  nearly 
completed  and  the  remainder  was  about  5  feet  below  low  water, 
The  project  is  about  75  per  cent  completed. 

The  total  expenditure  to  June  30,  1909,  was  $1,004,455.11,  of 
which  $8,751.91  was  for  maintenance. 

The  commerce  now  benefited  and  to  be  further  benefited  by  this 
work  is  mainly  the  passing  commerce  of  Long  Island  Sound.  The 
projected  breakwaters  provide  also  an  outer  anchorage  for  vessels 
bound  to  and  from  New  Haven  and  help  to  protect  the  entrance  to 
New  Haven  Harbor  proper  from  seas  and  to  aiminish  channel  filling. 
For  the  calendar  year  1908  some  5,630  vessels  sought  refuge  behind 
the  breakwaters.  The  additional  work  proposed  is  for  extension  of 
benefit  to  commerce. 

The  available  balance  and  the  appropriation  asked  for  will  be 
applied  to  continuing  construction  or  the  west  breakwater  and  to 
maintenance. 

The  river  and  harbor  act  of  March  2,  1907,  authorized  continuing 
contracts  for  the  prosecution  of  this  work  to  the  amount  of  $250,000, 
all  of  which  has  now  been  appropriated :  such  a  contract  was  entered 
into  June  11,  1907.  Work  under  this  contract  was  begun  September 
4,  1907,  and  was  in  progress  at  close  of  fiscal  year. 

July  1,  1908,  balance  unexpended $170,070.45 

June  30, 1909,  amount  expended  during  fiscal  year  for  works  of  improve- 
ment         45,525.56 

July  1,  1909,  balance  unexpended 124, 544. 89 

July  1,  1909,  outstanding  liabilities 23,008. 35 

July  1,  1909,  balance  available 101, 536. 54 

July  1,  1909,  amount  covered  by  uncompleted  contracts 81, 153.  61 

Amount  (estimated)  required  for  completion  of  existing  project 1, 030, 885. 91 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
July  1,1909 100,000.00 

NEW  HAVEN   HABBOR,  INCLUDING    WEST   RIVER,  CONNECTICUT. 

New  Haven  Harbor  is  formed  by  a  bay  on  the  north  side  of  Long 
Island  Sound,  which  extends  inland  about  4  miles  and  is  from  1  to  2 
miles  wide.  Mill  and  Quinnipjiac  rivers,  navigable  for  about  1  and  3 
miles,  respectively,  above  their  mouths,  empty  into  the  head  of  the 
harbor  from  the  northeast.  The  original  available  low-water  depth 
from  the  wharves  to  Cranes  bar,  one-third  way  down  the  harbor,  was 
9  feet;  thence  to  Fort  Hale,  halfway  down,  it  was  16  feet  or  over 
Below  Fort  Hale  was  a  broad  bar  of  soft  mud  extending  across  the 
channel,  with  available  depth  of  13  feet.  The  harbor  entrance  was 
partly  obstructed  by  several  sunken  rocks.  In  Quiimipiac  River  the 
available  low-water  depth  was  about  4  feet,  and  in  the  west  branch  of 
Mill  River  about  5  feet  to  the  head  of  the  present  projected  improve- 
ment. Above  this  point  both  rivers  are  lor  the  most  part  available 
for  navigation  only  at  high  tide.  The  entire  east  branch  of  Mill  River 
ran  nearly  bare  at  low  tide. 

In  1870  a  project  was  adopted  for  removal  of  sunken  rocks  at  the 
harbor  entrance.  This  work  was  not  continued  after  1875,  when  the 
harbor  breakwaters  were  first  proposed.     In  1871  the  project  was 
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extended  to  include  deepening  the  harbor  channel,  the  proposed  depth 
and  width  being  modined  from  time  to  time  as  appropriations  were 
made  until  1899,  when  the  project  provided  for  a  channel  16  feet  deep 
and  from  400  to  700  feet  wide  from  Long  Island  Sound  to  the  head 
of  the  harbor  and  for  a  dike  to  contract  the  channel  across  Fort  Hale 
bar,  at  a  total  estimated  cost  from  beginning  of  $348,000.  This 
project  was  nearly  completed,  the  deficiencies  bein^  in  the  length  of 
channel  arm  of  the  dike,  which  was  about  two-thirds  the  projected 
length,  and  in  the  width  of  the  channel  across  Fort  Hale  bar,  which 
was  only  200  feet  wide.  The  total  amount  expended  on  these  projects 
was  $325,695.66. 

The  project  adopted  by  the  act  of  March  3,  1899.  provided  for  a 
channel  20  feet  deep,  400  feet  wide,  and  4  miles  long  from  Long 
Island  Sound  to  Canal  dock;  thence  of  same  depth,  300  feet  wide, 
one-half  mile  to  Tomlinson  Bridge;  three  anchorage  basins  below 
Tomlinson  bridge  of  20,  16,  and  12  feet  depths;  a  channel  up  the 
Quinnipiac  River  200  feet  wide  and  12  feet  deep  to  Grand  avenue; 
and  a  cnannel  up  the  Mill  River  12  feet  deep  and  200  feet  wide  to  the 
junction  of  the  two  branches  above  Chapel  street,  and  thence  12  feet 
deep  and  75  feet  wide  up  each  branch  to  Grand  avenue.  The  act  of 
March  3,  1899,  making  tne  first  appropriation  for  this  project,  limited 
it  to  the  portion  below  Tomlinson  Briclge,  but  the  act  or  June  13,  1902, 
authorized  the  extension  to  the  part  above  Tomlinson  Bridge,  pro- 
vided the  cost  should  not  exceed  $345,000.  the  amount  authorized  by 
the  act  of  1899.  The  above  project,  including  the  improvement  of  the 
Quinnipiac  and  Mill  rivers,  except  that  part  of  the  Quinnipiac  River 
between  Ferry  street  and  Grand  avenue,  was  completed  April  26, 
1904,  mainly  under  continuing  contract,  and  a  channel  8  feet  deep  and 
50  feet  wide  dredged  in  the  Quinnipiac  River  between  Ferry  street 
and  Grand  avenue.  The  total  appropriated  for  the  project  adopted 
by  the  act  of  1899,  exclusive  of  mamtenance,  amounts  to  $280,073.90, 
being  less  than  the  authorized  cost  of  the  project  by  $64,926.10. 

For  reference  to  maps  and  further  details  regarding  the  harbor  and 
projects,  see  Annual  Report  of  the  Chief  of  Engineers,  1904,  page  94. 

West  River  lies  between  the  city  of  New  Haven  and  the  town  of 
West  Haven.  The  head  of  navigation  is  at  a  railroad  bridge  about 
one-half  mile  upstream  from  the  Kimberly  Avenue  Bridge.  About 
500  yards  below  this  drawbridge  the  river  widens  into  a  snallow  bay 
and  joins  New  Haven  Harbor  south  of  Oyster  or  City  Point.  The 
natural  channel,  about  2,000  yards  long  through  the  middle  of  the 
bar,  carried  less  than  3  feet  at  its  shoalest  part.  A  channel  leading 
from  the  harbor  to  docks  at  Oyster  Point  had  a  controlling  depth  ol 
4.5  feet,  but  between  Oyster  f  oint  and  the  channel  along  the  West 
Haven  docks  was  a  wide  flat  nearly  bare  at  low  tide. 

The  project  adopted  by  the  river  and  harbor  act  of  March  3,  1905, 
for  improvement  of  West  River,  provided  for  a  9-foot  channel,  100 
feet  wide,  from  the  downstream  comer  of  the  16-foot  anchorage 
basin  of  New  Haven  Harbor,  via  Oyster  Point  and  the  dock  frontage 
of  West  Haven,  to  Kimberly  Avenue  Bridge,  at  a  cost  of  $38,500,  and 
$500  for  annual  maintenance. 

The  report  of  survey  of  West  River  is  published  at  page  996  and 
following,  Annual  Report  of  the  Chief  of  Engineers,  1904,  and  the 
survey  map  is  printed  in  House  Document  No.  73,  Fifty-eighth  Con- 
gress, second  session. 
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The  river  and  harbor  act  of  March  2,  1907,  consolidated  the  im- 

{)rovement  of  West  River  with  that  of  the  main  harbor,  of  which  the 
ormer  is  a  branch. 

The  amount  expended  on  the  existing  project  up  to  the  close  of  the 
fiscal  year  endmg  June  30,  1909,  was  $350,025.07,  of  which  $38,318.86 
was  for  maintenance.  Of  the  amount  reported  expended  on  existing 
project  $38,500  was  expended  on  West  River  prior  to  its  consolidation 
with  the  general  project. 

The  project  of  1899  for  the  main  harbor  is  about  80  per  cent  com- 
pleted and  the  channel  in  West  River  contemplated  by  the  project 
of  1905  completed. 

The  maximum  draft  which  could  be  carried  June  30,  1909,  through 
the  main  channel  to  Tomlinson  bridge  was  19  feet  at  mean  low  tide; 
above  Tomlinson  bridge  the  maximum  low-water  draft  which  could 
be  carried  up  Mill  River  to  Grand  Avenue  Bridge  was  12  feet  in  both 
branches;  up  Quinnipiac  River  to  Ferry  Street  Bridge  12  feet,  and 
from  Ferry  Street  Bridge  to  Grant  avenue  a  little  more  than  6  feet; 
and  up  West  River  to  Kimberly  avenue  9  feet.  The  mean  rise  of  tide 
is  6.5  feet  at  entrance  to  the  harbor  and  6.6  feet  at  Tomlinson  bridge. 

The  work  done  has  enabled  deeper-draft  vessels  to  use  the  harbor 
than  was  formerly  possible,  with  the  resulting  reduction  of  freight 
rates  due  to  the  larger  vessels  and  increased  facilities  for  handling 
freight  made  possible  thereby. 

The  commerce  of  New  Haven  Harbor  is  mainly  in  coal,  steamboat 
freight,  shellfish  and  shells,  lumber,  steel  billets,  and  pig  iron.  The 
reported  tonnage  for  the  calendar  year  1908  was  1,921,123  tons, 
valued  at  $98,233,543.22. 

The  available  balance  and  the  appropriation  asked  for  will  be  ap- 
pUed  to  maintenance  and  to  continuing  the  approved  project. 

July  1,  1908,  balance  unexpended |2, 083. 44 

Amount  allotted  from  emergency  appropriation »  river  and  harbor  act  ap- 
proved March  2,  1907 3, 000. 00 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 20,000.00 

25, 083.44 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 5, 230. 27 

July  1,  1909,  balance  unexpended 19, 853. 17 

July  1,  1909,  outstanding  liabilities 83.00 

July  1,  1909,  balance  available 19, 770. 17 

July  1,  1909,  amount  covered  by  uncompleted  contracts 10, 668. 00 

Amount  (estimated)  required  for  completion  of  existing  project 64, 926. 10 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 40, 000. 00 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  1159, 
Sixtieth  Congress,  second  session.  Following  is  the  letter  of  the  Chief 
of  Engineers  submitting  the  same: 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  December  5,  1908. 

Sir:  I  have  the  honor  to  submit  herewith  for  transmission  to  Congress  reports  of 
May  15, 1907,  and  July  31^  1908,  with  map,  by  Maj.  Harry  Taylor,  Corps  of  Engineers, 
on  preliminary  examination  and  survey,  respectively,  authorized  by  the  river  and 
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harbor  act  approved  March  2,  1907,  of  New  Haven  Harbor,  Connecticut,  with  a  view 
to  determining  whether  a  sreater  depth  is  needed;  also  the  rocks  in  Morris  Gove. 

New  Haven  Harbor  has  oeen  under  imi}rovement  by  the  United  States  since  1870, 
the  present  project  providing  for  a  depth  in  the  main  channel  of  20  feet  at  mean  low 
wat^  with  certain  anchorage  areas  and  tributary  channels  of  the  same  and  less  depths. 

For  the  reasons  given  in  Uie  survey  report  of  July  31, 1906,  it  appears  that  no  increase 
in  the  general  proiect  depth  is  necessary  at  the  present  time.  An  increase  to  15  feet 
in  the  12-foot  anchorage  basin  and  to  12  feet  in  the  channel  about  1,500  feet  long 
toward  Brewery  street  on  the  east  side  of  the  Canal  Dock,  together  with  the  necessary 
dredging  to  restore  the  project  depth  of  20  feet  in  the  main  channel  and  the  removal 
of  the  rocks  in  Morris  Cove  (mentioned  in  the  item  of  the  act  of  March  2,  1907,  referred 
to  above),  are  all  reconmiended  by  Major  Taylor,  the  estimated  cost  of  this  work  (in 
round  numbers^  being  $68,000. 

I  concur  in  tne  opinion  of  the  district  officer,  the  division  engineer,  and  the  Board 
of  Engineers  for  Rivers  and  Harbors  that  New  Haven  Harbor  is  worthy  of  further 
improvement  to  this  extent. 

In  addition  to  the  above,  Major  Taylor  includes  in  his  survey  report  an  estimate 
amounting  to  $212,000  (including  contingencies)  as  the  cost  of  widening  the  main 
20-foot  cmmnel  from  Tomlinson  Bridge  downstream  about  6,000  feet.  The  item  of 
the  law  containing  provision  for  this  investigation  specifies  that  it  shall  be  made  "with 
a  view  to  determining  whether  a  greater  depth  is  needed,''  but  makes  no  reference  to 
the  necessity  for  greater  channel  widths.  vVliile,  therefore,  under  a  strict  interpreta- 
tion of  the  wording  of  the  act  referred  to  this  latter  estimate  should  have  no  place  in 
this  report,  in  view  of  the  foct  that  this  additional  width  of  channel  is  recommended 
by  the  district  officer,  the  division  engineer,  and  the  Board  of  Engineers  for  Rivers 
and  HarboiB,  I  am  constrained  to  permit  the  estimate  to  stand  as  submitted,  thus 
leaving  it  to  the  proper  committees  of  Congress  for  such  consideration  as  in  their  esti- 
mation it  should  receive. 

Very  respectfully,  W.  L.  Marshall, 

Ckief  of  Engineers,  U.  S.  Army, 

The  Sbcrbtart  op  War. 

The  local  commerce  of  New  Haven  is  large,  and  it  is  the  center  of 
distribution  for  a  large  amount  of  commerce  to  northern  Connecticut 
and  central  New  England,  the  commerce  of  the  port  amounting  to 
approximately  2,000,000  tons  per  annum.  It  is  claimed,  and  appar- 
ently with  reason,  that  the  conmierce  is  now  handicapped,  due  to 
the  lack  of  depth,  and  that  if  greater  depth  were  provided  in  the 
harbor  not  only  would  the  commerce  be  materially  increased,  but 
freight  rates  would  be  largely  reduced.     As  compared  with  Bridge- 

Sort  and  New  London,  one  west  of  New  Haven  and  the  other  east, 
lew  Haven  is  handicapped  in  the  depth  of  its  harbor,  as  the  present 
S reject  provides  for  22  feet  in  the  main  channel  at  Bridgeport  and 
[ew  London  Harbor  has  already  been  improved  so  as  to  give  23  feet 
to  the  wharves.  The  commerce  of  both  these  harbors  together  is  less 
than  that  of  New  Haven. 

NEW  LONDON  HARBOR,  CONNECTICUT. 

Shaws  Cove  is  a  small  portion  of  New  London  Harbor,  Ij^ing  on  the 
west  side  of  the  harbor,  oetween  the  main  part  of  the  city  of  New 
London  and  Fort  Trumbull. 

The  dredging  in  this  section  of  New  London  Harbor  was  completed 
to  project  depth  of  12  feet  in  1899;  in  1905,  11,095  cubic  varus  was 
removed  under  a  contract  for  dredging  for  maintenance.  The  portion 
of  the  harbor  which  was  redredged  in  1905  has  maintained  its  depth 

E Tactically  to  the  full  project  depth;  the  other  sections  of  the  haroor 
ave  shoaled  somewhat. 

Situated  on  the  cove  are  three  coal  yards,  one  lumber  yard,  and  one 
stone  yard,  w^hich  receive  their  supplies  by  water.  At  the  south  end 
of  the  cove  is  located  a  foundry,  the  owners  of  which  state  that  if 
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there  were  sufficient  depth  they  would  also  receive  coal  and  iron  by 
water.  The  commerce  of  the  cove  for  the  calendar  year  1906,  as 
reported  by  the  coal,  lumber,  and  stone  yards,  amounted  to  20,829 
tons,  valued  at  $126,912.70.  The  main  industry,  however,  on  Shaws 
Cove  is  the  repair  of  and  caring  for  pleasure  yachts  which  are  laid  up 
here  during  the  winter,  almost  the  entire  west  side  of  the  cove  being 
lined  with  wharves  which  are  devoted  to  this  business. 

The  commerce  of  this  cove  is  increasing,  and.  due  to  the  draft  of 
vessels  now  bringing  coal,  lumber,  and  stone  to  tnis  port,  Uie  increase 
of  depth  asked  for  is  necessary. 

The  following  report  of  the  Board  of  Engineers  is  concurred  in  by 
the  Chief  of  Engineers  and  printed  in  House  Document  No.  329, 
Sixtieth  Congress,  first  session: 

Board  of  EKomEERS  for  Rivers  and  Harbors, 

Washington  J  D.  C,  October  28,  1907. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

From  the  district  officer's  report  on  a  survey  of  Shaws  Cove,  New  London  Harbor, 
and  the  map  accompanying,  it  appears  that  to  restore  the  present  project  depth  of 
12  feet  will  require  the  removal  of  about  6,000  cubic  yards,  at  a  cost  of  about  $1,000, 
and  that  to  increase  the  harbor  depth  to  15  feet,  as  contemplated  in  the  act,  will 
cost  about  $11,000  additional,  or  a  total  of  about  $12,000,  and  that  the  improvement 
can  then  be  maintained  by  tne  expenditure  of  $3,000  at  intervals  of  ten  years,  or  an 
annual  expenditure  of  $300. 

Believing  that  the  advantages  to  be  gained  by  the  increased  facilities  proposed 
will  bear  a  fair  relation  to  the  cost,  the  Board  concurs  with  the  district  omcer  and 
the  division  engineer  in  recommending  the  adoption  of  the  project  outlined  within 
at  an  initial  cost  of  $12,000. 

NORWALK  ^AKBOR,    CONNECTICUT. 

This  harbor  consists  of  the  tidal  part  of  Norwalk  River  extending 
from  Norwalk,  the  head  of  navigation,  to  the  river  mouth,  about  3 
miles,  and  of  an  outer  or  main  harbor  lying  between  Norwalk  Islands 
and  the  mainland.  South  Norwalk  is  on  the  west  bank,  about  IJ 
miles  below  Norwalk.  The  original  depth  in  the  river  up  to  South 
Norwalk  was  about  5  feet;  between  there  and  Norwalk  the  river  bed 
was  nearly  bare  at  low  tide. 

The  sum  of  $80  was  expended  in  the  year  1829  in  making  a  survev 
of  the  harbor  in  accordance  with  the  act  of  Congress  approved  March 
2  of  that  year. 

The  original  project,  adopted  under  the  act  of  June  10,  1872,  and 
modified  by  the  terms  of  the  act  of  June  14,  1880,  provided  for  a 
channel  100  feet  wide  and  8  feet  deep  from  the  outer  harbor  to  South 
Norwalk,  and  thence  6  feet  deep  to  Nor\!\' alk.  This  project  was  con- 
sidered completed  in  1892  at  a  cost  of  $83,000,  although  portions  of 
the  channel  between  Norwalk  and  South  Norwalk  were  only  60  feet 
wide.  The  act  of  August  18,  1894,  appropriated  $15,000  for  improv- 
ing the  inner  harbor,  and  indicated  tne  points  where  work  was  to  be 
done.  In  accordance  therewith  a  project  was  adopted  for  removing 
to  6  feet  depth  the  shoal  at  Ferrys  roint,  below  Norwalk,  and,  3 
funds  permitted,  for  widening  with  depth  of  9  feet  the  bend  at  Key- 
sers  Island,  near  the  river  mouth.  This  project  was  completed  m 
1897  at  a  cost  of  $15,000.  A  project  adopted  by  the  act  of  June  3, 
1896,  provided  for  a  channel  10  feet  deep  and  150  feet  wide  from  the 
outer  narbor  to  South  Norwalk,  widenmg  two  points  near  the  en- 
trance, and  the  maintenance  of  this  channel  and  the  6-foot  channel 
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between  South  Norwalk  and  Norwalk^  at  estimated  first  cost  of 
S62,000,  and  $2,000  annuallv  for  maintenance.  This  project  was 
completed  October  3, 1905;  tne  amount  expended  on  it  was  $36,833, 
of  wnich  $15,516.89  was  expended  for  maintenance. 

The  present  project,  adopted  by  the  act  of  March  2,  1907,  provides 
for  the  restoration  of  the  channel  10  feet  deep  and  150  feet  wide  to 
South  Norwalk,  for  a  channel  8  feet  deep  of  a  general  width  of  100 
feet  from  South  Norwalk  to  Norwalk,  and  for  a  channel  6  feet  deep, 
2,900  feet  long,  of  a  general  width  of  75  feet,  to  the  docks  at  East 
Norwalk,  and  for  maintenance  of  these  channels,  at  an  estimated  first 
cost  of  $65,500,  and  $8,000  per  annum  for  maintenance. 

Channels  of  the  full  dimensions  called  for  by  this  project  were  com- 
pleted September  19,  1908.  The  amount  expended  on  this  project 
to  June  30,  1909,  was  $52,963.43,  of  which  $8,858.41  was  expended 
for  maintenance. 

The  maximum  draft  that  could  be  carried  at  low  water  Jime  30, 
1909,  to  the  South  Norwalk  docks  was  10  feet,  to  the  Norwalk  docks 
8  feet,  and  to  the  East  Norwalk  docks  6  feet.  The  mean  rise  of  tide 
is  7.1  feet. 

The  available  balance  and  the  appropriation  asked  for  will  be 
applied  to  maintenance  of  the  improvements. 

The  commerce  of  this  harbor  is  mainly  in  coal,  oysters,  lumber, 
wood  pulp,  building  material,  and  general  merchandise,  and  on  all 
these  items  the  improvement  has  effected  a  material  reduction  in 
freight  rates.  The  reported  tonnage  for  calendar  year  1908  amounted 
to  199,465  tons,  valued  at  $19,359,751.28. 

July  1,  1908,  balance  unexpended $36,268.99 

June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement |25, 236.  09 

For  maintenance  of  improvement 496.  33 

25,732.42 

July  1,  1909,  balance  unexpended 10, 536.  57 

July  1,  1909,  outstanding  liabilities 21. 52 

July  1,  1909,  balance  available I.     10, 515. 05 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 8, 000. 00 

CONNECTICUT  RIVEB   BELOW  HARTFORD,   CONN. 

The  part  of  the  river  under  improvement  is  50  miles  lon^  from 
Lon^  Island  Sound  to  Hartford.  Beyond  Hartford  the  river  is 
navigable,  bv  means  of  a  small  private  canal  at  Windsor  Locks, 
Conn.,  34  miies  to  Holyoke,  Mass.,  although  the  navigation  is  limited 
by  reason  of  low  fixed  bridges  and  the  inadequacy  of  the  canal. 
'Before  beginning  improvement  below  Hartford  the  available  depth 
over  Saybrook  bar  at  the  mouth  of  the  river  was  7  feet,  and  thence* 
to  Hartford  at  the  shoalest  of  the  river  bars  about  5  feet. 

The  original  project,  adopted  in  1836,  provided  for  the  removal  of 
the  Saybrook  bar  by  dredgmg.  ,  Up  to  1843  an  11  to  12  foot  channel 
had  been  dredged  50  feet  wide  and  1,500  feet  long,  at  a  cost  of 
$23,471.57.  No  further  work  was  done  until  1870,  by  which  time  the 
dredged  channel  had  been  nearly  obliterated  by  storms  and  freshets. 
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A  Droject  for  permanent  improvement  was  adopted  in  1870  and 
modined  in  1873  and  1880,  under  which  two  jetties  were  built  at  Say- 
brook  bar  and  dikes  constructed  at  Hartford  and  Glastonbury  bars; 
but  operations  under  this  project  have  been  abandoned. 

The  existing  project,  adopted  in  1887  and  modified  in  1890,  pro- 
vides for  maintaming  the  navigable  channel  by  completing  two  jetties 
at  Saybrook  bar  to  a  height  of  5  feet  above  high  water,  with  top 
width  of  6  feet  and  side  slopes  of  1  on  1 ;  raising  the  training  wall, 
nearly  3,700  feet  long,  at  the  Hartford  bars  as  may  be  found  necessary 
by  experience  but  not  to  exceed  15  feet  above  low  water;  dredging 
the  channel  between  the  jetties  to  12  feet  depth  and  width  of  400  feet 
and  maintaining  the  channel  by  annual  dredging  at  the  various  river 
bars  to  about  10  feet  depth  at  mean  low  water  and  to  a  width  as  near 
100  feet  as  practicable,  at  an  estimated  cost — 

Completing  Saybrook  jetties $60,  OOO 

Dredging  cnannel  between  them 20,  OOO 

Raising  Hartford  dike 50,  OOO 

Total 130,  OOO 

and  $10,000  annually  for  dredging  for  maintenance. 

For  scope  and  history  of  the  modifications,  see  pages  120  and  121, 
Annual  Report  of  the  Chief  of  Engineers  for  1900. 

The  act  of  June  13,  1902,  authorized  an  expenditure  of  $1,000  for 
removal  of  obstructions  at  mouth  of  Salmon  River,  a  tributary  to  the 
Connecticut  River. 

Up  to  June  30,  1909,  $590,300.24  had  been  expended  on  this  im- 
provement, of  which  $338,157.62  had  been  applied  to  maintenance. 
The  project  is  about  50  per  cent  completed. 

The  maintenance  of  tne  river-bar  cnannels  by  annual  dredging  has 
been  held  paramount  in  the  project.  A  channel  200  feet  wide  and  12 
feet  deep  at  mean  low  water,  which  has  been  dredged  through  Say- 
brook bar  between  the  jetties,  has  been  well  maintained  bv  the  jetties, 
and  annual  dredging  at  the  river  bars  has  generally  Kept  a  half- 
width  channel  open  so  that  Hartford-New  York  steamers  and  barges 
drawing  from  9  to  11  feet,  according  to  the  river  stage,  have  been 
but  little  detained,  and  then  only  at  summer  low  river  and  before 
completion  of  the  annual  dredging.  The  maximum  draft  which 
could  be  carried  at  mean  low  water  over  the  shoalest  river  bar  on 
June  30,  1909,  nvas  10  feet.  The  mean  rise  of  tide  is  3.6  feet  at  Say- 
brook jetties  and  on  low  river  1.5  feet  at  Hartford. 

Sketches  of  the  Connecticut  River  from  Hartford  to  Rocky  Hill 
and  of  Saybrook  bar  are  printed  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1885,  page  636.  The  river  from  the  Sound  to  Hart- 
ford is  shown  on  Coast  Survey  charts  253-256. 

The  reported  tonnage  for  the  year  1908  amounted  to  615,581  tons, 
mainly  coal,  lumber,  building  materials,  and  miscellaneous  steamboat 
freight,  valued  at  $14,001 ,989. 

The  work  done  has  reduced  freight  rates  to  Hartford  and  lower 
river  ports  materially,  and  has  also  greatly  facilitated  the  delivery  of 
coal  and  other  freight.  Without  the  improvements  there  could  be 
but  little  freight  traffic  on  the  river. 

The  available  balance  and  the  additional  appropriation  asked  for 
will  be  applied  to  maintenance  and  continuing  work  on  the  appl'oved 
project. 


BIVEB  AND  HABBOB  BIIaL.  59 

July  1, 1908,  balance  unexpended 132,976.50 

Ainount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 16,000.00 

47, 976. 50 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement 113, 815. 77 

For  maintenance  of  improvement.'. 12, 762. 54 

26,578.31 

July  1,  1909,  balance  unexpended 21, 398. 19 

July  1, 1909,  outstanding  liabilities 4,885.51 

July  1,  1909,  balance  available 16, 512. 68 

July  1, 1909,  amount  covered  by  uncompleted  contracts 8, 227. 45 

Amount  (estimated)  required  for  completion  of  existing  project 95, 665. 68 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 42, 000. 00 

EIOHTMILE    BIYEB,    ETC.,    CONNECTICUT    BIYEB,    CONNECTICUT. 

Eightmile  River,  otherwise  known  as  Hamburg  Cove,  empties  into 
the  Connecticut  River  from  the  east  about  8  miles  above  Saybrook 
Point. 

The  entrance  to  Eightmile  River  is  through  a  comparatively 
straight  channel  about  1,700  feet  long  and  50  feet  wide,  with  a  depth 
of  9  to  10  feet  at  low  water.  At  the  inner  end  the  channel  shoals 
to  about  6J  feet  for  a  distance  of  approximately  200  feet.  Beyond 
this  point,  extending  about  half  a  mile,  there  is  a  large  body  of 
water,  known  locally  as  the  '*Bay,"  which  has  a  width  of  from  700 
to  1,200  feet  and  a  depth  of  from  15  to  25  feet.  At  the  inner  end  of 
this  bay  the  channel  becomes  narrow  and  shoal,  and  from  this  point 
to  the  town  of  Hamburg,  a  distance  of  three-fourths  of  a  mile,  there 
are  places  in  the  channel  where  it  is  so  shoal  as  to  prevent  navigation 
by  anything  but  extremely  shallow-draft  craft. 

"  Eightmile  River  is  the  natural  outlet  for  the  farm  and  timber  prod- 
ucts of  a  large  territory  extending  for  8  or  10  miles  back  of  Hamburg 
village.  The  nearest  railroad  station  to  Hamburg  is  at  Lyme,  a 
station  on  the  New  York,  New  Haven  and  Hartfora  Railroad,  about 
6  miles  distant.  The  road  to  Lyme  is  a  very  poor  one,  rough  and 
sandy,  with  many  steep  hills.  In  former  years,  when  the  Eightmile 
River  was  navigable  to  Hamburg,  it  is  stated  that  from  40  to  70  vessels 
of  lumber,  wood,  and  ties,  etc.,  were  annually  shipped  from  that 
point,  and  it  is  stated  that  during  the  year  1889  about  80  vessel  loads 
were  shipped,  the  vessels  carrying  from  65  to  200  tons  each.  Last 
year,  1906,  there  were  5  large  schooner  loads  of  ties  shipped,  but  due 
to  the  condition  of  the  channel  these  schooners  could  not  come  above 
the  broad,  deep  part  of  the  bay,  and  great  inconvenience  and  con- 
siderable extra  expense  was  caused  by  this  fact. 

The  following  report  of  the  Board  of  Engineers  on  a  recent  survey 
is  concurred  in  by  the  Chief  of  Engineers,  and  printed  in  House 
Document  No.  327,  Sixtieth  Congress,  first  session: 

BOABD  OF  EnOINEERS  FOR  RlVERS  AND  HaRBORS, 

WatkingUmj  D.  C,  October  28,  1907, 

RespectfuUy  returned  to  the  Chief  of  Enpineere,  U.  S.  Anny. 
The  district  officer  Buggests  as  a  suitable  channel  to  meet  the  demands  of  navigation 
on  this  stream  one  having  a  width  of  75  feet  and  a  depth  of  8  feet  at  mean  low  water. 
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He  estimates  the  cost  of  providiDg  such  a  channel  at  $9,000,  and  states  that  its  mainte  - 
nance  will  probably  not  exceed  $1,000  in  ten  years.  The  district  officer  and  tJie 
division  engineer  unite  in  recommending  favoraoly  the  improvement  proposed. 

Believing  that  the  estimated  cost  of  the  work  is  reasonable  when  compared  with  the 
probable  resulting  benefits  to  navi^tion,  the  Board  concurs  in  the  views  of  these 
officers,  and  recommends  the  adoption  of  the  project  as  proposed  within. 

HOUSATONIO  BIVEB,   CONNECTICUT. 

This  is  a  rapid  river  running  southward  through  Massachusetts 
and  Connecticut,  emptying  into  Long  Island  Sound  east  of  Stratford 
Point,  about  5  miles  east  from  Bridgeport  Harbor.  At  Derby, 
13  miles  from  its  mouth,  it  receives  the  discharge  of  the  Naugatuck 
River.  Derby  and  Shelton  are  at  the  head  of  navigation.  About 
a  mile  above  there  is  a  large  power  dam  across  the  Housatonic  River; 
above  the  pool  of  this  dam  the  river  is  rocky  and  shoal. 

The  origmal  depth  on  the  worst  bars  in  the  river  (6  in  number) 
was  from  3.5  to  4.5  feet.  There  was  also  a  bar  across  the  river  mouth, 
with  about  4  feet  depth. 

The  original  project  for  improvement,  adopted  under  the  act  of 
March  3,  1871,  provided  for  a  jetty  at  Sow  and  Pigs  reef;  removing 
Drews  rock;  a  breakwater  at  tne  mouth  of  the  river;  and  making  a 
channel  7  feet  deep,  200  feet  wide  through  the  bar  at  the  mouth  and 
150  feet  wide  in  the  river,  at  a  total  estimated  cost  of  $404,961.  In 
1887  the  estimates  were  revised,  and  a  modification  of  the  project  pro- 
posed a  breakwater  or  jetty  at  the  mouth  of  the  river  5,750  feet  long, 
extending  about  south-southeast  from  Milford  Beach  3,250  feet; 
thence  parallel  to  and  500  feet  from  the  channel  2,500  feet  farther,  to 
the  12-ioot  curve  in  Long  Island  Sound,  the  inner  arm  of  the  jetty  to 
be  3  feet  above  mean  low  water,  top  width  6  feet,  side  slopes  1  on  1 ; 
the  outer  arm  to  be  6  feet  above  high  water,  top  width  12  feet,  outer 
slope  1  on  2,  inner  slope  1  on  1 ;  and  a  channel  7  feet  deep,  200  feet  wide 
at  the  outer  bar,  and  100  feet  wide  through  the  river,  at  a  total  esti- 
mated cost  of  $202,000,  and  $4,000  annually  for  maintenance,  all  in 
addition  to  amount  already  expended.  This  modification  was 
adopted  under  the  act  of  August  11,  1888,  and  work  on  the  break- 
water was  begun  July  10,  1889.  In  1893  the  project  was  further 
modified  to  provide  for  building  a  small  dike  in  the  river  below 
Stratford. 

For  maps  see  Annual  Report  of  the  Chief  of  Engineers  for  1882. 
page  616,  and  for  reports  on  various  surveys  and  projects  see  Annual 
Reports  of  the  Chiei  of  Engineers  for  1871,  page  781;  1887,  Part  1, 
page  607;  1888,  Part  1,  page  554. 

The  present  project  for  improvement  is  the  project  of  1871,  subse- 
quently enlarged  or  modified  as  above,  and  the  estimated  cost  from 
the  beginning  is  $275,500. 

Up  to  June  30,  1909,  $272,450  had  been  expended  on  this  project, 
of  which  $73,751.03  had  been  applied  to  maintenance.  At  that  date 
the  project  was  completed,  except  that  the  dike  below  Stratford  was 
not  built  to  the  full  projected  length  and  the  outer  arm  of  the  break- 
water was  only  about  4  feel  high  above  high  water,  5  feet  wide  on 
top,  and  the  side  slopes  much  steeper  than  called  for  by  the  project. 
A  channel  of  project  dimensions  had  been  dredged  from  the  mouth  of 
the  river  to  Derby,  but  had  deteriorated  from  the  action  of  spring 
freshets  and  been  redredged  from  time  to  time. 
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On  June  30,  1909,  7  feet  draft  at  mean  low  water  could  be  carried 
across  the  outer  bar  and  thence  to  Derby.  The  mean  rise  of  tide  at 
Derby  is  4.2  and  at  the  mouth  of  the  river  about  6.3  feet.  The  work 
done  has  enabled  vessels  to  enter  the  lower  river  in  safetv  instead  of 
waiting  for  high  tide  in  an  exposed  situation  outside.  A  large  part 
of  the  commerce  could  not  have  been  carried  on  without  the  improved 
channel.  The  navigable  channel  to  Derby  materialljr  reduces  ireight 
rates  at  that  and  aogacent  towns,  as  otherwise  all  freight  would  have 
to  be  handled  by  rail  and  with  no  competition. 

The  commerce  is  largely  in  coal.  A  considerable  quantity  of  oys- 
ter shells  is  shipped  from  near  the  mouth  of  the  river.  The  reported 
tonnage  for  the  calendar  year  1908  was  77,896,  valued  at  $378,980.52. 

The  available  balance  and  the  appropriation  asked  for  will  be  ap- 
plied to  redredging  at  the  bar  channels,  where  needed,  and  in  continu- 
mg  work  on  the  breakwater. 

July  1,  1908,  balance  unexpended $9, 976.  78 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 5,000.00 

14, 976.  78 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $9, 501. 33 

For  maintenance  of  improvement 475. 45 

9, 976. 78 

July  1,  1909,  balance  unexpended 5,000.00 

July  1,  1909,  outstanding  lubilities 1. 65 

•  ^ 

July  1,  1909,  balance  available 4, 998. 35 

July  1,  1909,  amount  covered  by  uncompleted  contracts 4, 900. 00 

Amount  (estimated)  required  for  completion  of  existing  project 76, 325.  58 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 45, 000. 00 

THAMES   AND   SHETUCKET   RIVEES,    CONNECTICUT. 

Thames  River  is  a  tidal  stream  from  Norwich,  Conn.,  the  head  of 
navigation,  to  Long  Island  Sound,  a  distance  of  15  miles.  For  4  miles 
below  Norwich  the  natural  depths  were  6  feet  or  more  at  low  water, 
with  widths  of  400  to  1,000  feet.  Below  this  point  depths  were  13 
feet  or  more  and  widths  800  to  3,000  feet. 

The  original  project,  adopted  in  1836,  provided  for  a  channel  11 
feet  deep  at  low  water,  to  be  secured  by  dredging  and  building  dikes. 
On  this  project  $40,300  had  been  expended  when,  in  1839,  work  was 
stopped,  the  project  not  having  been  completed. 

The  existing  project,  adopted  June  23,  1866,  and  modified  in  1879, 
1882,  1888,  1892,  and  1907,  is  to  dredge  and  build  training  walls  to 
secure  a  channel  200  feet  wide  with  depths  of  20  feet  from  New 
London  to  Allyns  Point  and  14  feet  thence  5  miles  to  Norwich;  also 
to  dredge  Shaws  Cove  at  New  London  to  a  depth  of  12  feet.  Esti- 
mates of  cost  were  $473,870  for  construction  and  $9,500  annually  for 
maintenance. 

Up  to  June  30, 1909,  $472,151.76  had  been  expended  on  this  project 
and  its  modifications,  of  which  $32,308.57  had  been  applied  to  main- 
tenance.   The  project  had  been  completed,  except  tnat  part  of  the 
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channel  between  Allyns  Point  and  Norwich  was  somewhat  deficient 
in  width.  Mean  range  of  tide  is  2.6  feet  at  New  London  and  3.1  feet 
at  Norwich. 

The  balance  on  hand  and  the  appropriation  recommended  will  be 
applied  to  maintenance  of  the  improvement. 

Commerce  at  Allyns  Point  is  coal,  and  at  Norwich  and  intermediate 
landings  it  is  mainly  coal,  lumber,  cotton  and  wool,  and  steamboat 
freight.  The  reported  tonnage  for  1908  was  443,395,  valued  at 
$2,265,350.51,  including  22,561  tons,  valued  at  $121,380.50,  for  Shaws 
Cove  commerce. 

The  work  done  has  reduced  the  cost  of  transportation  by  enabling 
freight  to  be  brought  in  vessels  of  16  and  18  foot  draft  instead  or 
8-foot  draft.  The  river  commerce  of  the  present  day  could  not  be 
carried  except  for  the  increased  depths  thus  obtained. 

The  modification  of  project  adopted  by  act  of  March  2,  1907,  is 
printed  in  House  Document  No.  265,  Fifty-ninth  Congress,  second 
session. 

July  1, 1908,  balance  unexpended $29, 434.  69 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      13,986.45 

July  1,  1909,  balance  unexpended 15, 448.  24 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balimce  unex- 
pended July  1,  1909 10, 000. 00 

Report  on  a  recent  survejr  of  Shetucket  River  is  printed  in  House 
Document  No.  397,  Sixty-first  Congress,  second  session.  Following 
is  the  letter  of  the  Chief  of  Engineers  submitting  the  same: 

War  Department, 
Office  of  the  Chief  of  Enqineers, 

Washington^  November  17,  1909. 

Sir:  1  have  the  honor  to  submit  herewith,  for  tranamlBsion  to  Congrees,  reports  of 
May  27  and  August  31,  1909,  with  map,  on  preliminary  examination  and  survey, 
respectively,  of  Shetucket  River,  Connecticut,  from  a  point  just  south  of  the  Laurel 
Hifl  bridge  to  the  dock  of  the  city  of  Norwich,  with  a  view  to  removing  rocks  and  other 
obstructions  in  the  channel,  authorized  by  the  river  and  harbor  act  of  March  3,  1909. 

The  dock  of  the  city  of  Norwich  is  on  Shetucket  River  about  500  feet  upstream 
from  the  Thames  River,  between  which  and  the  Thames  there  is  ample  depth  of 
water  for  navigation,  except  at  two  points,  where  there  are  obstructing  rocks  with  a 
depth  of  water  over  them  of  about  6  feet  at  low  tide,  the  channel  between  the  rocks 
having  approximately  a  12-foot  depth  at  low  water  and  a  width  of  30  feet.  The 
district  omcer  states  that,  because  oi  the  currents  and  the  location  of  the  rocks  with 
reference  to  each  other,  navigating  a  boat  between  them  is  exceedingly  difficult,  and 
he  considers  it  in  the  interest  of  the  navigation  of  the  river  to  remove  the  rocks,  one 
to  a  depth  of  9  and  the  other  to  a  depth  of  12  feet,  at  an  estimated  cost  of  $1,500. 

I  concur  with  the  district  officer,  tne  division  engineer,  and  the  Board  of  Engineers 
for  Rivers  and  Harbors,  that  the  locality  is  worthy  of  improvement  as  proposed. 

As  the  navigation  of  the  Shetucket  and  Thames  rivers  is  so  intimately  related,  it  is 
recommended  that  the  project  for  the  latter  stream  be  extended  to  include  the  work 
proposed. 

Very  respectfully,  W.  L.  Marshall, 

Chief  of  Engineers,  U.  S.  Army, 

The  Secretary  of  War. 

BLACK  ROCK   HARBOR   AND   CHANNEL,  NEW  YORK. 

Black  Rock  Harbor  is  in  reality  a  canal  built  along  the  east  bank 
of  Niagara  River,  separated  therefrom  by  Bird  Island  pier  and  Squaw 
Island,  and  having  at  its  lower  end  a  lock  of  5  feet  lift,  36  feet  wide 
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by  200  feet  lon^;  and  a  depth  of  9^  feet  on  miter  sills  at  mean  lake 
level.  This  harbor,  or  canal,  was  separated  from  the  Erie  Canal  by 
a  wall  of  stone  and  earth,  and  was  constructed  as  a  terminal  for  the 
Erie  Canal. 

From  1829  to  1834  appropriations  amounting  to  $52^098  were 
made  by  the  United  States  and  applied  to  the  construction  of  the 
Bird  Island  pier  or  breakwater. 

The  object  of  the  present  project  is  to  provide  a  channel  for  deep- 
draft  vessels  between  Buffalo  and  Tonawanda  around  the  rapids  at 
the  head  of  Niagara  River.  This  is  to  be  accomplished  by  making 
a  channel  200  feet  wide  and  23  feet  deep  at  mean  lake  level,  joining  at 
the  foot  of  Maryland  street,  Buffalo,  the  23-foot  channel  completed 
in  1908,  the  proposed  channel  to  extend  westerly  and  nortnerly, 
through  Black  Rock  Harbor  and  Erie  Canal  combined,  to  the  present 
lock,  Below  which  a  ship  lock  of  the  requisite  capacity  is  to  be  built, 
the  channel  to  extend  from  the  foot  of  the  ship  lock  through  the 
Niagara  River  to  deep  water  above  Tonawanda,  400  feet  wide  and 
23  feet  deep  at  mean  river  level.  The  estimated  cost  is  $4,500,000. 
The  project  contemplated  a  lock  600  feet  in  length  and  60  feet  in 
width  between  quoins;  but  in  order  to  accommodate  vessels  of  the 
largest  size  now  in  use  and  imder  construction  which  may  desire  to 
use  it  the  dimensions  of  the  lock  have  been  increased  to  650  feet  in 
length  and  70  feet  in  width. 

Keport  of  survey  is  printed  on  page  3284  et  seq.  of  report  for  1904. 

Lands'  and  structures  needed  in  trie  prosecution  of  the  work  have 
been  granted  to  the  United  States  by  the  State  of  New  York. 

Continuing  contracts  were  authorized  by  the  river  and  harbor  acts 
of  March  3,  1905.  and  March  2,  1907,  in  the  sum  of  $2,700,000  (all  of 
which  has  since  been  appropriated)  for  prosecuting  the  project,  and 
such  contracts  have  been  made  as  follows: 

For  the  excavation  of  the  southerly  6,400  feet,  more  or  less,  of  the 
channel,  to  be  completed  December  31,  1908. 

For  the  excavation  of  the  next  northerly  3,400  feet,  more  or  less,  of 
the  channel,  to  be  completed  December  31,  1910. 

For  the  construction  of  concrete  walls  for  the  ship  lock,  to  be 
completed  June  30,  1912. 

During  the  fiscal  year  the  cofferdam  for  lock  walls  was  completed, 
unwatered,  and  excavation  therein  to  bed  rock  nearly  completed,  and 
channel  excavation  was  continued  under  existing  contracts. 

The  total  amount  expended  to  June  30,  1909,  was  $991,390.  The 
project  is  about  20  per  cent  completed. 

The  appropriation  recommended  will  be  applied  toward  payments 
under  existing  contracts^  to  construction  of  lock  ^ates  and  machinery, 
and  to  further  prosecution  of  the  project,  includmg  construction  of  a 
bridge  at  Ferry  street,  Buffalo,  ana  the  excavation  of  the  east  channel 
of  the  Niagara  River  from  the  foot  of  the  ship  lock  to  the  natural 
deep-water  harbor  2^  miles  downstream.  It  is  recommended  that 
the  entire  amount  ($1,800,000)  required  to  complete  this  project  be 
made  available,  $1,000,000  by  cash  appropriation  for  the  year  ending 
June  30,  1911,  and  $800,000  by  continuing  contract  authorization. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  at  mean 
lake  level,  over  the  shoalest  part  of  the  locality  under  improvement, 
was  8  feet,  and  the  usual  variation  of  water  surface  is  from  3  to  4  feet. 
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The  project,  being  auxiliary  to  the  improvement  at  Buffalo,  has 
not,  as  a  separate  work,  affected  freight  rates. 

The  locahty  is  shown  on  United  States  Lake  Survey  Chart  No.  312. 
For  commercial  statistics  see  report  on  Buffalo  Harbor. 

July  1,  1908,  balance  unexpended $1, 469, 662. 35 

June  30,  1909,  receipts  from  sales 1.  OO 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 1, 000, 000. 00 

2, 469, 663. 35 
June  30,  1909,  amount  expended  diu-ing  fiscal  year,  for  works  of  im- 
provement  .• 708, 633. 10 

July  1,  1909,  balance  unexpended 1, 761, 030. 25 

July  1,  1909,  amount  covered  by  uncompleted  conta'acts 1, 451, 760. 75 

Amount  (estimated)  required  for  completion  of  existing  project 1, 800, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911,  for  works  of  improvement,  exclusive  of  uie  balance  tinex- 
pended  July  1,  1909 1, 000. 000. 00 

BUFFALO  HARBOR,  NEW  YORK. 

The  following  is  from  Rivers  and  Harbors  Committee,  Document 

No.  2,  Sixty-first  Congress,  second  session: 

War  Department, 
Office  of  the  Chief  of  Engineers, 

WaskingUm,  January  11  ^  1910. 

Sir:  Acknowledging  receipt  of  your  letter  dated  December  7,  1909,  inclosing  res- 
olution of  the  committee  of  tne  same  date  relative  to  a  review  of  the  report  on  Buffalo 
Harbor,  New  York,  with  a  view  to  the  removal  of  the  Watson  elevator  site,  I  have  the 
honor  to  transmit  herewith  a  copy  of  the  report  of  the  Board  of  Engineers  for  Rivers 
and  Harbors,  dated  the  10th  instant,  in  response  thereto. 
Very  respectfully, 

W.  L.  Marshall, 
Chief  of  Engineers f  U.  8.  Army. 
Hon.  D.  S.  Alexander, 

Chairman  Committee  on  Rivers  and  Harbors^ 

United  Stales  House  of  Representatives, 


War  Department, 
Board  of  Engineers  for  Rivers  and  HarboIis, 

Washington,  D.  C,  January  10, 1910, 

Sir:  1.  The  Board  has  the  honor  to  submit  its  report  in  response  to  the  following 
resolution  of  the  Committee  on  Rivers  and  Harbors  of  the  House  of  Representatives: 

"Resolved  by  the  Committee  on  Rivers  and  Harbors  of  the  House  of  Representatives, 
That  the  Board  of  Engineers  for  Rivers  and  Harbors,  created  under  the  act  of  June 
thirteenth,  nineteen  hundred  and  two,  be  requested  to  review  the  report  on  Buffalo 
Harbor,  New  York,  with  a  view  to  the  removal  of  the  Watson  elevator  site,  made  in 
accordance  with  the  provisions  of  the  river  and  harbor  act  approved  March  third, 
nineteen  hundred  and  nine . " 

2.  The  report  referred  to  in  the  resolution  was  submitted  September  13,  1909,  in 
compliance  with  an  item  contained  in  the  act  of  March  3,  1909,  as  follo¥7s: 

"Buffalo  Harbor,  with  a  view  to  widening  the  channel  at  the  entrance  of  the  inner 
harbor^  and  also  an  estimate  of  the  cost  of  the  removal  of  the  Watson  elevator  site, 
exclusive  of  the  cost  of  acquiring  title  to  the  same." 

3.  Based  upon  the  information  available  at  the  time  of  its  former  report  the  Board 
expressed  the  opinion  that  it  was  not  advisable  for  the  General  Government  to  under- 
take the  removal  of  the  Watson  elevator  site.  The  estimated  cost  of  the  work  involved 
was  $62,205,  including  an  item  of  111,250  for  a  retaining  wall  or  bulkhead. 
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4.  As  a  result  of  the  reeolution  above  quoted  and  with  a  view  to  securiiur  additional 
data,  coupled  with  a  reauest  from  interested  parties,  a  committee  of  the  Board  mad* 
an  inspection  of  the  locality  and  held  a  public  hearing  on  December  29,  1909. 

5.  ^om  the  representations  made  to  the  committee  and  from  papers  submitted,  it 
appears  that  this  work  is  one  which  is  of  interest  to  lake  commerce  arriving  at  and 
departing  hrom  Buffalo  from  and  to  all  the  various  lake  ports.  The  improvement 
deshred  is  therefore  one  which  would  appear  to  be,  to  a  certain  extent  at  least,  in  the 
interests  of  the  eeneral  navigation  of  the  Great  Lakes,  and  while  situated  at  Buffalo, 
can  not  be  wholly  considered  as  a  local  improvement. 

6.  There  seems  to  be  no  Question  that  the  removal  of  the  Watson  elevator  site  is 
necessary  in  the  interests  ot  navigation,  in  view  of  the  numerous  accidents  which 
occur  in  the  vicinity  of  this  site  and  of  the  congested  condition  of  the  channel  way 
during  the  season  of  navigation.  Moreover,  it  is  claimed  by  interested  parties,  vessel 
men  and  others,  that  this  excavation  is  not  desired  for  a  turning  basin,  out  simply  on 
account  of  the  difficulties  of  navigation  at  this  point  in  entenng  or  leaving  Buiblo 
River  or  the  city  ship  channel,  and  in  this  view  the  Board  now  concurs. 

7.  The  city  ot  Bunaio  has  purchased  the  site  in  question,  and  in  fact  all  the  land 
between  the  point  and  the  Peck  Slip.  The  city  is  prepared  to  deed  to  the  United 
States  free  of  cost  the  site  to  be  excavated,  and  to  relmquish  control  of  the  waterway 
between  the  line  drawn  across  the  channel  at  the  back  limit  of  the  excavation  and  the 
present  limiting  line  dividing  the  part  maintained  by  the  United  States  from  that  now 
maintained  by  the  city. 

8.  The  law  practically  limits  the  consideration  by  the  Board  of  the  excavation  of  the 
Watson  property  only.  The  interests  involved  desire  the  excavation  to  be  carried 
back  to  cover  land  not  belonging  to  this  estate,  and  in  fact  as  far  as  the  first  channel 
way  beyond  the  Watson  property  connecting  the  city  ship  channel  with  the  Buffido 
River.  If  this  were  done,  it  would  eliminate  the  necessity  for  the  bulkhead,  esti- 
mated to  cost  $11,250.  If  this  additional  area  can  be  excavated  for  that  amount,  there 
would  be  no  objection  thereto^  provided  authorization  of  Compress  is  given  therefor. 
In  view  of  the  ^ts  laid  before  it  at  the  meeting  at  Buffalo,  the  Board  now  recommends 
that  the  work  outlined  above  be  done  by  the  United  States  at  an  estimated  cost  of 
$62,203,  with  or  without  the  substitution  of  greater  excavation,  with  the  elimination 
of  the  bulkhead  as  indicated  above,  as  Congress  may  decide,  provided  that  the  site 
shflJl  be  deeded  to  the  United  States  free  of  cost  and  the  control  of  the  channel  to  the 
upper  limit  of  the  proposed  excavation  shall  also  be  relinquished  to  the  General  Gov- 
ernment. 

9.  While  recommending  this  work  to  be  done  by  the  United  States,  the  Board  desires 
to  call  attention  to  the  fact  that  the  river  and  harbor  bill  of  March  3,  1909,  provided  as 
follows: 

**  The  Secretary  of  War  is  authorized  to  appoint  a  board  of  engineers  to  examine  those 
harbors  on  the  Grtot  Lakes  and  elsewhere  m  which  the  whole  or  a  part  of  the  harbor 
is  improved  at  local  expense,  which  board  shall  make  recommendations  with  a  view 
to  determining  whether  the  improvements  so  made  by  local  authorities  should  be 
undertaken  or  maintained  by  the  General  Government  and  to  establishing  uniform 
rules  in  making  harbor  improvements.'' 

ThiB  Board  is  not  informed  as  yet  of  the  conclusions  of  the  special  board  appointed 
under  the  provisions  just  quoted,  but  desires  to  call  attention  to  the  fact  that  the 
recommendation  above  made  should  be  subject  to  any  policy  which  Congress  may 
adopt  as  a  result  of  the  report  of  the  special  board. 
For  the  Board: 

Very  respectfully,  Wm.  T.  Rossbll, 

Colonel^  Corps  of  Engineers^ 
Senior  Member  of  the  Board. 
The  Chikf  of  Engineers,  U.  S.  Army, 

WathingUm,  D.  C. 

The  commerce  of  Buffalo  is  large.  During  the  year  1908  arrivals  and  departures  of 
vessels  by  lake  and  river  aggregated  in  number  6,191  and  in  tonnage  12,003,968. 

The  arrivals  and  departures  of  canal  boats  by  the  Erie  Canal  were  4,482  in  number, 
with  a  tonnage  of  1,621,527. 

The  principal  receipts  by  lake  and  river  were  wheat,  com,  flour,  oats,  iron  ore, 
lumber,  copper,  pig  iron,  glucose,  lard,  and  pork.  The  total  receipts  amounted  to 
7,526,615  tons. 

The  shipments  by  lake  were  principally  coal,  sugar,  salt,  and  cement,  and  aggre- 
gated 4,652,259  tons. 

S.  Rep.  527,  61—2 ^5 
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For  comparison  the  following  table  is  given,  showing  the  arrivals  and  departures  by 
lake  and  canal  and  the  tonnage  for  the  past  five  years: 


Year. 


1904. 
1905. 
1906. 

1007. 
1908. 


Lake. 


Canal. 


Number.       Tons.      '  Number. 


7,376 
7,0S0 
8,204 
8,206 
6,191 


10,783,080 
12,090,153 
.13,876,750 
14,578,233 
12,178,874 


5,132 
4,902 
5,666 
5,014 
4,482 


Tons. 


988,726 

985,861 

1,760,919 

1,942,456 

1,621,527 


Total  shipments  and  receipts:  1907,  18,429,695  tons;  1908,  13,800,401  tons. 

HARBOR  AT  CAPE   VINCENT,  NEW   YORK. 

This  harbor  in  its  original  condition  was  an  open  roadstead  on  the 
St.  Lawrence  River,  2^  miles  from  Lake  Ontario,  and  is  a  convenient 
location  for  vessels  to  lie  during  storms,  at  night,  and  in  thick 
weather. 

The  original  project  of  1896  was  to  build  a  breakwater,  1,600  feet 
long,  parallel  to  and  600  feet  from  the  railroad  wharf,  at  an  estimated 
cost  of  $320,000.  On  Mav  13,  1899,  this  project  was  modified  to 
build  a  breakwater  parallel  to  and  500  feet  from  the  railroad  wharf, 
1,550  feet  long,  of  which  length  150  feet,  or  so  much  thereof  as 
required,  was  to  be  a  shore  return  at  upper  end,  at  an  estimated  cost 
of  $200,000.  Nine  hundred  and  ten  feet  of  this  breakwater,  of  which 
50  feet  is  shore  return,  has  been  built.  Further  extension  of  the 
shore  return  is  not  considered  necessary.  The  project  is  about  three- 
fifths  completed.  No  work  was  done  during  tne  fiscal  vear.  There' 
was  $128.62  expended  for  pay  of  watchman  and  for  traveling 
expenses. 

The  amount  expended  to  June  30,  1909,  was  $127,279.79,  of  which 
$270.39  was  for  maintenance. 

The  maximum  draft  that  could  be  carried  over  the  locality  under 
improvement  at  low  water  June  30,  1909,  was  19  feet,  and  the  usual 
Tariation  of  level  of  water  surface  is  3  feet. 

The  commerce  of  Cape  Vincent  is  not  large.  This  improvement  is 
intended  to  make  a  harbor  of  refuge  for  all  craft  plying  between  Lake 
Ontario  and  the  St.  Lawrence  River. 

The  following  is  a  statement  of  the  commerce  of  this  port,  in  tons, 
for  the  years  given:  1901,  4,209;  1902,  4,175;  1903,  15,666;  1904, 
20,083;  1905,21,750;  1906,112,501;  1907,21,946;  1908,33,573. 

Work  proposed  for  the  next  fiscal  year  is  the  continuation  of  the 
breakwater,  and  the  amount  asked  for  will  be  applied  to  this  work 
for  the  purpose  of  extension  of  benefits. 

The  project  has  provided  facilities  that  make  navigation  more  safe, 
and  thus  affects  freight  rates. 

July  1,  1908,  balance  unexpended $848. 83 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 128. 62 

July  1,  1909,  balance  unexpended 


720.  21 


Amount  (estimated)  required  for  completion  of  existing  project 72, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
July  1,1909 72,000.00 
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HABBOB  AT   OHABLOTTE,    NBW   TOBK. 

This  harbor  is  at  the  mouth  of  the  Grenesee  River.  In  its  original 
condition  vessels  of  more  than  8  feet  draft  could  not  cross  the  bar. 

The  original  project  of  1829  was  to  secure  a  channel  12  feet  deep 
across  the  bar  by  constructing  parallel  piers  to  confine  and  direct 
the  action  of  the  spring  freshets.  The  project  of  1882  was  to  obtain 
a  depth  of  15  feet  by  extending  the  two  piers  a  total  of  3,250  feet  and 
by  dredging.  After  the  piers  had  been  extended  1 ,444  feet  the  project 
was  modified  July  18,  1896,  to  preserve  the  depth  by  dredging  with- 
out further  extension  of  the  piers  for  the  present,  and  March  2,  1897, 
it  was  again  modified  to  obtain  and  mamtain  not  less  than  16  feet 
and  not  more  than  16 J  feet  at  low  water  (zero  of  Oswego  gauge)  in  a 
channel  not  more  than  200  feet  wide. 

The  piers  are  nearly  parallel,  about  450  feet  apart.  The  west  pier 
is  3,616  feet  and  the  east  pier  3,109  feet  in  length,  projecting  beyond 
the  shore  line  2,230  and  2,200  feet,  respectively.  During  the  fiscal 
year  812  feet  of  the  east  pier  and  59  feet  of  the  west  pier  received 
concrete  superstructure,  making  a  total  to  June  30,  1909,  of  1,532  feet 
of  east  and  1 ,559  feet  of  west  pier  with  concrete  superstructure.  The 
entrance  channel  was  maintained  during  the  year.  Project  completed 
except  maintenance. 

The  amount  expended  to  June  30,  1909,  was  $750,987.25.  It  is 
impossible  to  separate  the  cost  of  construction  and  maintenance. 

June  30,  1909,  the  maximum  draft  that  could  be  carried  in  the 
channel  at  low  water  was  16  feet,  and  the  usual  variation  of  level 
of  water  surface  is  3  feet. 

The  Genesee  River  is  navigable  for  lake  vessels  for  a  distance  of 
about  2  J  miles  above  its  mouth. 

It  is  reported  that  the  project  has  a  material  effect  in  controlling 
fre^ht  rates  on  bulk  commodities,  such  as  coal,  grain,  lumber,  and  ore. 

Tiie  following  is  a  statement  of  the  commerce  at  this  port  during 
the  past  ten  years,  in  tons:  1899,  447,428;  1900,  388,605;  1901, 
549,207;  1902,  557,690;  1903,  569,169;  1904,  554,212;  1905,  597,996; 
1906,  432,709;  1907,  701,916;  1908,  709,950. 

The  work  proposed  for  the  ensuing  fiscal  year,  to  make  the  improve- 
ment available,  is  to  make  necessary  repairs  to  piers  and  to  dredge 
the  channel  when  required,  and  the  appropriation  recommended  vnil 
be  applied  to  this  purpose,  with  the  allotment  of  S9,000,  made  from 
emei^ency  funds  May  24, 1909. 

July  1,  1908,  balance  unexpended |37, 166. 32 

Allotted  from  emeigency  appropriation,  act  of  March  3,*  1905 9, 000. 00 

Sales 4. 10 

46, 170. 42 
June  30,  1909,  amount  expended  during  fiscal  year  for  maintenance  of  im- 
pFovement •. 36,500.41 

July  1,  1909,  balance  unexpended 9, 670. 01 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  bakoice  unex- 
pended July  1, 1909 80,000.00 
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Report  on  a  recent  survey  is  printed  in  House  document  No.  342, 
Sixty-first  Congress,  second  session.  Following  is  the  report  of  the 
Board  of  Engineers,  in  which  the  Chief  of  Engineers  concur^: 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washingtoriy  D.  C,  July  t€y  1909. 

Respectfully  returned  to  the  Chief  of  En^neera,  U.S.  Army. 

From  the  within  report  it  appears  that  it  will  cost  $31,680  to  increase  the  depth  of 
Charlotte  Harbor  from  the  present  project  depth  of  16^  feet  to  a  navigable  depUi  of  18 
feet.  •  The  district  officer  believes  the  locality  worthy  of  this  additional  improvement. 

To  June  30,  1908,  there  had  been  expended  on  this  harbor  $714,938.47.  The  com- 
merce involved  is  considerable  in  extent  and  reasonably  permanent  in  character.  It 
averaged  for  the  years  1894, 1895,  and  1896,  398,000  tons,  and  for  the  years  1905,  1906, 
and  1907,  577,540  tons,  showing  a  substantial  increase. 

The  additional  expenditure  now  proposed,  taken  in  connection  with  past  appropri- 
ations, does  not  appear  unreasonable  when  compared  with  the  commercial  and  naviga- 
tion interests  involved,  and  therefore  the  Board  recommends  the  adoption  of  a  modified 
project,  providing  for  a  navigable  depth'  of  18  feet,  as  outlined  within. 

In  compliance  with  section  13  of  the  act  of  March  3, 1909,  the  Board  reports  that  there 
are  no  subjects  not  presented  above  having  a  bearing  upon  the  improvement  of  navi- 
gation herein  proposed  which  may  be  so  coordinated  with  this  improvement  as  to 
lessen  its  cost  or  compensate  the  Government  for  the  expenditure  recommended. 

ECHO  BAT,   NEW  YORK. 

Report  on  a  recent  survey  is  printed  in  House  Document  No. 
1118,  Sixtieth  Congress,  second  session.  Following  is  the  letter  of 
the  Chief  of  Engineers  submitting  the  same: 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Waskingtonf  December  S,  1908. 

Sir:  I  have  the  honor  to  suhmit  herewith,  for  transmission  to  Congress,  reports  of 
April  24,  1907,  bv  Col.  D.  W.  Lockwood,  Corps  of  Engineers,  and  September  14,  1908, 
with  map,  by  C!ol.  John  G.  D.  Knight,  Corps  of  Eimneers,  on  preliminary  exam- 
ination and  survey,  respectively,  of  Echo  Bay,  New  York,  made  under  authority  of 
the  river  and  harbor  act  approved  March  2,  1907. 

Under  appropriations  aggregating  $51,000  Echo  Bay  has  been  improved  by  the 
United  States,  and  work  is  still  in  progress  by  which  varying  depths  of  4,  6,  7,  and  9 
feet  at  mean  low  water  in  different  paits  of  the  channel  have  been  secured  by  dredg- 
ing and  rock  excavation.  The  maximum  draft  that  can  now  be  carried  to  the  city 
dock  at  Beauford  Point  is  estimated  at  6  feet  at  mean  low  water. 

The  item  of  law  providing  for  this  investigation  directed  that  the  same  be  made 
'^with  a  view  to  obtaining  a  depth  of  12  feet."  At  the  time  the  preliminary  exam- 
ination was  made  it  was  apparent  that  further  improvement  of  the  locality  to  the 
depth  of  12  feet  was  not  worthy  of  bein^  undertaken  by  the  General  Government, 
but  it  also  appeared  that  the  commercial  interests  involved  were  deserving  of  greater 
facilities  than  they  now  enjoy  and  that  the  representatives  of  those  interests  would 
be  glad  to  receive  any  recognition  in  the  way  of  increased  depth  that  existing  condi- 
tions would  seem  to  warrant.  In  this  view  of  the  case  and  upon  the  recommendation 
of  the  then  Chief  of  En^neeif  a  survey  was  ordered  to  determine  the  cost  of  obtaining 
a  channel  of  suitable  width  and  depth  of  10  feet  up  to  Beauford  Point. 

In  his  survey  report  of  September  14,  1908,  Colonel  Knight  presents  an  estimate 
amounting  to  |22,110  as  the  cost  of  securing  such  10-foot  channel  in  Echo  Bay  up  to 
Beaufordroint.  I  concur  in  the  opinion  of  the  district  officer  and  the  Board  of  Engi- 
neers for  Rivers  and  Harbors  that  the  locality  is  worthy  of  further  improvement  to 
this  extent. 

Very  respectfully,  W.  L.  Marshall, 

Chief  of  Engineers i  U.  S.  Army. 

The  Secretary  of  War. 

This  bay  is  on  the  north  shore  of  Long  Island  Sound,  2  miles  from 
New  York  City  limits.  It  is  landlocked,  except  toward  the  south- 
east, and  has  a  good  anchorage.  A  large  part  of  the  water  transpor- 
tation of  the  town  of  New  Rochelle  is  earned  on  through  the  bay. 
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The  commerce  of  Echo  Bay  shows  a  steady'  and  healthy  growth  in 
recent  years,  beuig  reported  as  99,000  tons  m  1902,  129,400  tons  in 
1903,  151,200  tons  in  1904,  and  193,650  tons  in  1905.  It  appears 
that  this  commerce  is  in  need  of  some  better  facilities,  and  m  the 
opinion  of  the  Board  its  extent  and  importance  are  sufficient  to 
justify  a  moderate  expenditure  for  its  benefit,  having  in  mind  the 
small  amount  heretofore  expended  at  this  locality.  It  believes  that 
a  depth  of  10  feet  would  result  in  material  benefits  to  the  commu- 
nity, and  that  the  cost  of  obtaining  this  increase  in  depth  is  justified. 

HARBOR  AT  GREAT  80DU8  BAY,  NEW  YORK. 

In  its  original  condition  the  channel  connecting  this  bay  with 
Lake  Ontario  was  wide  and  impracticable  for  vessels  drawing  over 
8  feet. 

The  original  project  of  1829  was  to  narrow  the  entrance  by  con- 
structing two  converging  breakwaters  and  to  secure  a  channel  of 
12  feet  depth  by  building  two  parallel  piers  about  450  feet  apart, 
connecting  with  the  ends  of  the  breakwater,  and  by  dredging.  The 
present  project,  of  1882,  is  to  obtain  a  depth  of  15  feet  at  low  water 
(zero  of  Oswego  gauge)  by  extending  the  two  piers  a  total  of  1,100 
feet  and  by  dredging.  After  the  piers  had  been  extended  519  feet 
to  their  present  lengths — west  pier,  1,580  feet;  east  pier,  1,294  feet — 
the  project  was  modified  July  18,  1896,  to  restore  and  maintain  the 
channel  150  feet  wide  between  the  piers,  flaring  to  250  feet  in  the 
lake,  to  the  requisite  depth  of  15  feet  at  low  water,  by  dredging, 
without  further  extension  of  the  piers  for  the  present. 

The  piers  are  473  feet  apart;  east  breakwater  1,651  feet  long, 
west  breakwater  2,200  feet  long.  During  the  fiscal  year  repairs 
were  made  to  the  piers  to  the  extent  necessary  to  prevent  serious 
damage  by  seas,  and  at  the  close  of  the  year  the  work  of  tearing 
out  old  tmiber  superstructure  on  the  piers  and  replacing  it  with 
concrete  was  fairly  started,  the  work  being  done  by  hired  labor. 

The  funds  recommended  to  be  appropriated  for  the  fiscal  year 
ending  June  30,  1911,  will  be  used  to  continue  the  concrete  work, 
to  make  the  improvement  available.  The  project  is  completed 
except  maintenance. 

The  amount  expended  to  June  30,  1909,  was  $502,586.91,  of 
which  $94,335.11  was  for  maintenance. 

The  minimum  depth  June  30,  1909,  was  11^  feet  at  low  water 
in  a  channel  width  of  150  feet,  and  the  usual  variation  of  level  of 
water  surface  is  3  feet. 

The  project  is  reported  to  have  a  material  effect  in  controlling 
freight  rates  on  bulk  commodities,  such  as  coal,  grain,  lumber,  ana 
ore. 

The  following  is  a  statement  of  commerce  at  this  port  for  the  past 
ten  years,  in  tons:  1899,  78,885;  1900,  84,379;  1901,  84,379;  1902, 
26,726;  1903,  18,875;  1904,  30,797;  1905,  46,251;  1906,  58,905; 
1907,  78,057;  1908,  73,989. 

July  1,  1908,  balance  unexpended $48,429.34 

June  ^,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement       3, 530. 46 

July  1,  1909,  balance  unexpended 44, 898. 89 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 65,000.00 
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GREAT   SOUTH   BAT,  NEW  YORK. 

The  first  project,  adopted  September  19,  1890,  provided  for  the 
improvement  of  the  Patchogue  Kiver,  a  small  inlet  extending  from 
Great  South  Bay,  Long  Island,  to  the  village  of  Patchogue.  This 
stream  had  before  improvement  a  depth  of  2  feet.  The  project  pro- 
vided for  a  channel  about  5,000  feet  long,  60  feet  wide,  and  6  feet  deep, 
to  be  protected  at  its  mouth  against  westerly  storms  by  a  jetty  1,700 
feet  long.  Estimated  cost,  $40,000.  On  June  30,  1902,  there  had 
been  expended  on  this  work  $40,000,  and  the  project  was  completed. 

The  present  project,  adopted  June  13,  1902,  provides  for  dredging 
a  channel  from  Fire  Island  Inlet,  which  connects  Great  South  Bay 
with  the  ocean,  to  Patchogue,  on  Patchogue  River.  From  the  inlet 
to  the  central  basin  in  Great  South  Ba^r  the  channel  is  to  be  10  feet 
deep  at  mean  low  water  and  200  feet  wide.  From  the  central  basin 
to  Patchogue  the  c^iannel  is  to  be  8  feet  deep  and  100  feet  wide  at 
mean  low  water.  Estimated  cost  $66,000,  and  $2,000  annually  for 
maintenance. 

Up  to  June  30,  1909,  $66,813.93  had  been  expended  on  the  project, 
of  wnich  amount  $6,993.11  was  for  maintenance.  There  was  received 
from  the  sale  of  maps  $2.92.  About  90  per  cent  of  the  work  con- 
templated under  the  present  project  has  been  completed,  resulting 
in  a  channel  200  feet  wide  and  10  feet  deep  at  mean  low  water  in  the 
bav,  except  at  bars  "A'*  and  "B;''  and  in  the  completion  of  a  chan- 
nel 100  feet  wide  and  8  feet  deep  at  mean  low  water  in  the  river. 
Considerable  shoaling  has  occurred  in  the  latter. 

Expenditures  during  the  past  fiscal  year  were  for  payment  of  con- 
tractor's retained  percentages,  examination  of  channel  conditions, 
printing,  advertising,  etc. 

A  recent  examination  of  Patchogue  River  has  shown  that  to  main* 
tain  the  channel  at  a  minimum  of  cost  the  present  west  jetty  should 
be  extended  to  at  least  the  7-foot  contour  in  the  bay;  an  easterly 
jetty  should  be  built  out  from  the  shore  to  the  same  contour;  and  the 
channel  should  be  redredged  throughout  its  length  to  the  projected 
depth  of  8  feet  below  mean  low  water.  The  estimated  cost  of  this 
work  is  $75,000,  in  addition  to  the  funds  now  available.  Further 
details  concerning  this  item  are  given  in  the  report  of  the  district 
officer. 

The  available  funds  and  the  additional  appropriation  recommended 
are  to  be  appUed  to  maintenance,  bv  dredging,  leaving  it  for  Congress 
to  decide  whether  the  jetties  shall  oe  built  to  aid  in  maintaining  the 
project  depth  as  proposed  by  the  district  officer. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  over  the 
shoalest  part  pf  the  channel  from  FirC'  Island  Inlet  to  central  basin 
was  8.5  feet  and  in  Patchogue  River  5  feet. 

Mean  range  of  tides,  1  foot.  The  head  of  navigation  in  Patchogue 
River  is  at  a  fixed  bridge  at  Division  street,  Patchogue.  The  total 
length  of  navigable  channel  from  Fire  Island  Inlet  to  Patchogue  is 
about  17^  miles  and  to  Belleport  22  miles. 

The  tonnage  and  value  of  the  commerce  of  this  locality,  mainly 
in  coal,  lumber,  and  fish,  as  obtained  from  the  best  available  informa- 
tion, are  as  follows: 
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Yew. 


Tons. 


, 256,200 

t9t9 1  266,a00 

WOO 274,100 

1901 1  281,300 

1902 '  257,600 

1908 258,500 

4t 


Value. 


t3, 702,000 
3,808,500 
3,919,000 
4,025,000 
4,000,000 
3,995,000 


Yew. 


1904 
1905 
1206 
1907 
1908 


Tons. 


257,879 
224,626 
232,500 
224,106 
196,000 


Value. 


84,087,110 
8,871,810 
4,014,000 
3,908,79 
8,399,000 


The  effect  of  the  work  has  been  to  facilitate  eommerce.  No  reduc- 
tion in  freight  rates  has  been  ascertained. 

For  detaus  as  to  improvement  see  Patchogue  River,  Reports  of  the 
Chief  of  Engineers  for  1897,  page  1108;  for  1901,  page  1249;  and  for 
1903,  page  134.  A  sketch  is  printed  in  Report  or  the  Chief  of  Engi- 
neers tor  1903,  page  876. 

July  1,  1908,  balance  unexpended 14,018.24 

Received  from  sale^ 1. 47 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 3,000.0^ 

7, 019. 71 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 830. 72 

July  1,  1909,  balance  unexpended 6,188.99 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 5, 000.  OO 


HEMPSTEAD  HARBOK,  NEW  YORK. 

The  following  report  of  the  Board  of  Engineers  on  a  recent  survey  is 

Erinted  in  Rivers  and  Harbors  Committee  Document  No.  1,  Sixty- 
rst  Congress,  second  session: 

War  Department, 
Board  of  Engineers  for  Riverb  and  Harbors, 

Washington^  D.  C.^  January  18,  1910, 

Sir:  1.  The  Board  has  the  honor  to  submit  its  report  in  response  to  the  foUowiiig 
resolution: 

**Be$olv€d  by  the  Committee  on  River$  and  Harbors  of  the  House  of  Representatives,  That 
the  Board  of  Engineers  for  Rivers  and  Harbors,  created  by  the  act  of  June  thirteenth, 
nineteen  hundred  and  two,  be,  and  it  is  hereby,  requested  to  reexamine  the  repoii 
of  a  preliminary  examination  of  Hempstead  Harbor,  New  York,  printed  in  House 
Document  Numbered  Four  hundred  and  sixty-three.  Sixtieth  Congress,  first  session, 
aod  repo^'t  thereon." 

2.  Tlie  report  referred  to  in  the  resolution  contemplates  a  depth  of  6  feet,  and  it9 
findings  are  unfavorable  to  imfxrovement  by  the  General  Government.  It  appears 
that  the  chart  available  at  the  time  of  the  former  examination  showed  a  depth  of  not 
less  thiui  6  feet  except  at  one  point,  from  the  entrance  to  the  town  wharf,  and  it  wa9 
thought  that  such  depth  existed,  but  later  information  shows  that  the  aepth  is  les^' 
than  that  at  present. 

3.  On  November  11,  1908,  the  Board,  through  a  committee  of  its  members,  made  a 
personal  examination  of  this  harbor  and  held  a  duly  advertised  public  hearing  at 
Roslyn,  and,  based  on  information  then  acquired,  recommended  a  survey  and  estimate 
of  coisty  the  results  of  which  are  embodied  in  a  report  by  the  district  officer,  which  iii 
forwarded  herewith,  as  it  describes  in  detail  the  physical  and  commercial  conditio]^ 
oi  the  harbor. 

4.  The  district  officer  outlines  a  project  of  improvement  which  provides  for  a  channel 
6  feet  deep  and  80  feet  wide  to  the  town  wharf  at  Roslyn,  at  an  estunated  cost  of  $25,000. 
and  for  a  channel  of  the  same  depth  and  50  to  70  feet  wide  from  said  wharf  to  the  neaa 
of  navigation,  a  fiuther  distance  of  about  1,600  feet,  at  an  estimated  cost  of  $22,000,  the 
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total  estimate,  therefore,  being  $47,000.    He  estimateB  the  coet  of  maintenance  at 
$3,000  annually,  and  with  certain  provisos  recommends  the  whole  improvement. 

5.  The  amount  of  commerce  now  handled  in  that  part  of  the  harbor  which  would 
be  affected  by  the  desired  improvement  is  reported  to  amount  to  about  30,000  tons 
annually,  and  it  is  confidently  expected  by  those  interested  that  this  amount  would  be 
greatly  increased  if  the  harbor  were  improved  so  as  to  permit  vessels  to  land  at  the  upper 
wharves.  It  appears  that  this  is  impossible  now  and  that  the  greater  part  of  the  com- 
merce has  to  be  lightered. 

6.  The  results  of  the  siuvey  show  that  the  depth  even  to  the  town  wharf  is  consider- 
ably less  than  6  feet  and  that  it  is  practically  notinin^  at  low  water  at  the  upper  wharves. 

7.  That  the  locality  is  hatidicapped  by  lack  of  suitable  harbor  facilities  is  now  appar- 
ent, and  the  local  belief  that  commerce  would  be  stimulated  and  also  increased  by- 
better  facilities  seems  based  upon  facts. 

8.  In  view  of  all  the  information  now  available,  the  Board  believes  this  harbor 
worthy  of  improvement  b^  the  General  Government,  and  it  recommends  the  adoption 
of  the  project  referred  to  m  paragraph  4  above,  at  an  estimated  coet  of  $47,000  for  first 
construction  and  $3,000  annuafiy  for  maintenance,  provided,  however,  that  local 
interests  will  fumi^,  free  of  coet,  a  suitable  dumping  ground  for  material  dredged 
from  the  channel  above  the  town  wharf. 

9.  The  Board  invites  attention  to  the  remarks  and  recommendations  of  the  district 
officer  in  regard  to  additional  public  wharf  facilities  he  deems  necessary  for  the  full 
use  of  the  proposed  improvement  of  the  harbor.  Section  13  of  the  act  of  March  3, 
1909,  calls  tor  ^'such  data  as  it  will  be  practicable  to  secure  regarding  *  «  *  the 
establishment  of  terminal  and  transfer  facilities, "  but  as  it  is  not  understood  that 
Ck)nfi;ress  has  as  yet  adopted  the  policy  of  making  river  and  harbor  improvements 
conaitional  upon  the  existence  or  the  establishment  of  public  wharves,  the  Board 
does  not  wish  to  recommend  at  this  time  that  this  locality  be  required  to  make  the 
Improvements  suggested . 

For  the  Board : 

Very  respectfully,  Wm.  T.  Rossell, 

CoUmely  Corps  of  Engineers, 
Senior  Member  of  the  Board. 
The  Chief  of  Engineers,  U.  S.  Army, 

WaskingUmf  D.  C. 

JAMAICA   BAY,  AND   BOCKAWAY  AND  DEAD  HOBSE   INLETS,  NEW  YOBE. 

Report  on  a  recent  survey  is  printed  in  House  Document  No, 
1488,  Sixtieth  Congress,  second  session.  Following  is  the  letter  of 
the  Chief  of  Engineers  submitting  the  same: 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington,  February  tS,  1909. 

Sir:  I  have  the  honor  to  submit  herewith  for  transmission  to  Coneress  reports  of 
August  3,  1907,  and  January  30,  1909^  with  map,  by  Col.  John  G.  D.  luiight,  Corps  of 
Engineers,  on  preliminary  examination  and  survey,  respectively,  authorized  by  an 
item  in  section  3  of  the  river  and  harbor  act  approved  March  2,  1907,  as  follows: 

''The  waters  of  Jamaica  Bay,  including  entrance  to  said  bay  at  Rockaway  Inlet 
and  those  waters  having  their  outlet  in  Dead  Horse  Inlet,  with  a  view  to  framing  a 
plim  for  their  improvement  and  recommending  the  order  of  such  improvement  with 
the  cost  tliereof,  and  to  recommend  the  proportion  of  such  cost  to  be  borne  by  the 
city  of  New  York;  and  the  Secretary  of  War  is  nereby  requested  to  confer  and  cooperate 
wiui  the  commissioner  of  docks  and  ferries  of  the  city  of  New  York,  or  with  any  other 
duly  authorized  agents,  officers,  or  representatives  of  the  city  of  New  York,  and  with 
any  commission  of  engineers  appointed,  or  who  shall  hereafter  be  appointed,  to  survey 
or  examine  said  bay  and  to  recommend  to  the  city  of  New  York  plans  for  the  improve- 
ment of  said  Jamaica  Bay  or  the  lands  in  and  about  said  bay. " 

The  object  of  the  proposed  improvement  contemplated  by  this  item  of  the  act  is  to 

Srovide  a  substantial  increase  in  the  harbor  facilities  for  the  commerce  centering  at 
few  York  City.  Jamaica  Bav  is  a  broad,  shallow  body  of  water,  and  the  improvement 
necessary  to  make  it  available  for  deep-draft  vessels  amounts  practically  to  the  con- 
etruction  of  an  artificial  harbor.  The  portion  of  the  work  which  it  is  proposed  shall 
be  undertaken  by  the  General  Government  is  the  construction  of  the  entrance  chan- 
nel and  the  main  interior  channel,  leaving  to  the  local  authorities  the  work  of  provid- 
ing secondary  channels,  and  basins,  piers,  bulkheads,  etc. 
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The  cost  (in  round  niunbere)  of  the  work  to  be  done  by  the  United  States  is  estimated 
by  the  local  officer  at  $8,610,000;  for  the  reasons  ^ven  in  its  report  of  February  23, 
1909  (also  herewiUi),  the  Board  oi  Engineers  for  Rivers  and  Harbors  reduces  this  esti- 
mate to$7,430,000.  It  is  noted ,  however,  that  in  both  these  estimates  one  item  amount- 
ing to  $589,500,  and  possibly  a  second  amounting  to  $724,500,  may  be  found  to  be 
unnecessary,  in  which  case  ^e  total  estimated  cost  would  be  reduced  to  about 
$6,000,000  and  $5,000,000,  respectively. 

The  cost  of  the  work  to  be  borne  by  the  city  of  New  York  is  variously  estimated  at 
$13,565,360,  $47,089,375,  and  even  as  much  as  $70,000,000. 

llie  order  in  which  it  is  proposed  that  the  work  to  be  done  bv  the  General  Govern- 
ment shall  be  prosecuted,  if  authorized,  is  given  in  detail  in  the  reports  of  the  local 
officer  and  of  tne  Board  of  Engineers  for  River  and  Harbors.  In  brief,  it  is,  first,  to 
obtain  and  maintain  an  entrance  channel  18  feet  deep  and  500  feet  wide,  this  work 
not  to  be  inaugurated  until  the  Secretary  of  War  is  satisfied  that  the  city  of  New  York 
IB  prepared  to  undertake  its  share  in  the  proposed  improvement;  second,  when 
required  bv  Uie  demands  of  commerce,  to  enlai^  the  entrance  channel  to  a  depth  of 
30  feet  and  a  width  of  1,500  feet  and  the  main  interior  channel  to  a  depth  of  30  feet 
and  a  width  of  1,000  feet.  If  found  by  experience  to  be  advisable,  jetties  are  to  be 
constructed  to  aid  in  maintaining  the  entrance  channel. 

I  concur  in  the  opinion  of  the  district  officer  and  the  Board  of  Engineers  for  Rivera 
and  Harbors  that  this  locality  is  worthy  of  improvement  in  accordance  with  some  pro- 
gressive plan  for  joint  prosecution  by  the  United  States  and  the  local  authorities;  out 
it  is  also  my  opinion  that  the  United  States  should  not  at  this  time  be  committed  further 
than  to  a  project  for  securing  a  depth  of  18  feet,  as  provided  in  the  first  step  of  the 
progressive  improvement  recommended  in  the  reports  nerewith .  Any  further  improve- 
ment should  be  clearly  shown  to  be  in  the  interests  of  commerce,  and  the  next  step 
might  properly  provide  for  lesser  depths  than  the  30  feet  proposed  by  the  second  step 
in  the  plan  now  presented,  and  for  a  corresponding  reduction  in  cost  to  the  United 
States.  In  any  event,  the  total  ultimate  cost  to  the  United  States  for  the  improvement 
of  this  locality  should  not  exceed  the  amount  of  the  estimate  submitted  by  the  Board 
of  Engineers  for  Rivera  and  Harbora  for  channels'  of  the  maximum  dimensions  con- 
templated by  the  reports  herewith,  namely,  $7,430,000,  plus  the  cost  of  maintaining 
the  entrance  channel. 

In  the  course  of  these  investijgations  and  the  preparation  of  his  report.  Colonel  Knight 
conferred  freely  with  the  Jamaica  Bay  Improvement  Commission,  which  was  appointed 
by  the  mayor  of  New  York  for  this  purpose,  such  conferences  being  held  in  conformity 
with  the  terms  of  the  act  as  quoted  above. 

Very  respectfully,  W.  L.  Marshall, 

Chief  of  Engineers,  U.  S.  Army, 

The  Skcrbtart  of  War. 

HABBOB  AT  LITTLE   SODUS   BAT,  NEW   YOBK. 

In  its  original  condition  the  channel  connecting  this  bay  with  Lake 
Ontario  was  about  150  feet  wide  and  18  inches  deep. 

The  original  project  of.  1854  was  to  protect  the  channel  by  build- 
ing two  parallel  piers  250  feet  apart  across  the  bar  to  the  15-foot 
curve  in  the  lake  and  to  connect  them  with  the  shore  by  break- 
waters. In  1867  this  project  was  modified  to  provide  for  dredging 
to  the  depth  of  12  feet.  The  present  project ^  of  1882,  is  to  obtain 
a  depth  ol  15  feet  at  low  water  (zero  of  Oswego  gauge)  by  extending 
the  piers  to  the  15-foot  curve  in  the  lake,  and  by  dredging.  The 
piers  had  been  extended  835  feet  to  the  following  lengths — west 
pier,  1,747  feet;  east  pier,  1,510  feet — when  the  project  was  modi- 
ned  June  29,  1898,  to  restore  and  maintain  the  entrance  channel, 
150  feet  wide,  to  the  requisite  depth  of  15  feet,  by  dredging,  without 
further  extension  of  the  piers  for  the  present;  and  this  was  modified 
by  the  river  and  harbor  act  of  June  13,  1902,  to  extend  the  east  pier 
300  feet. 

This  extension  was  built — timber-crib  substructure  and  concrete 
superstructure — in  1904,  making  the  present  length  of  the  east  pier 
1,810  feet. 
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The  west  pier  is  1,747  feet  long;  the  east  breakwater  1,680  feet 
long;  west  breakwater,  469  feet  long,  but  entirely  buried  in  sand  and 
no  longer  maintained. 

During  the  fiscal  year  the  work  of  replacing  with  concrete  the 
timber  superstructure  on  the  piers  was  continued  slowly,  the  work 
being  hampered  by  high  water.  Three  hundred  and  twenty-six 
linear  feet  was  completed.  At  the  close  of  the  year  the  U.  S.  dredge 
Frontendc  was  employed  in  restoring  project  depth  in  the  channel 
between  the  piers.     The  project  is  completed  except  maintenance. 

The  appropriation  recommended  will  be  apphed  to  continuing  the 
work  outlined  above  to  make  the  improvement  available. 

The  amount  expended  to  June  30,  1909,  was  $425,740.68,  of  which 
$124,377.88  was  for  maintenance. 

The  minimum  depth  over  the  shoalest  part  of  the  locaUty  under 
improvement,  June  30,  1909,  was  13  feet  at  low  water  in  a  channel 
width  of  100  feet,  and  the  usual  variation  of  level  of  water  surface 
is  3  feet. 

The  project  is  reported  to  have  a  material  effect  in  controlling 
freight  rates  on  bulk  conmiodities,  such  as  coal,  grain,  lumber,  and 
ore. 

The  following  is  a  statement  of  commerce  at  this  port  for  ten  years, 
in  tons:  1899,  81,969;  1900,  59,511;  1901,  135,118;  1902,  52,543; 
1903,  120,692;  1904,  137,258;  1905,  105,298;  1906,  103,991;  1907, 
108,804;  1908,  153,474. 

Work  proposed  for  the  ensuing  year,  necessary  to  make  the  im- 
provement available,  consists  in  maintenance  of  channels  and  piers. 

For  more  extended  information  and  map,  see  Annual  Report  of  the 
Chief  of  Engineers  for  1881,  page  2443  et  seq. 

July  1,  1908,  balance  unexpended f61, 055. 06 

June  30, 1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement      17, 512. 01 

July  1,  1909,  balance  unexpended 43, 543. 05 

Amount  that  can  be  profitably  expended  in 'fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 - 35, 000. 00 

NEW  YORK  HARBOR,  NEW  YORK. 

There  are  at  present  two  channels  of  approach  to  New  York 
Harbor,  the  Main  Ship-Bayside-Gedney  channel  and  the  new  Am- 
brose channel. 

Main  Ship-Bayside-Gedney  channel. — Before  improvement  by  the 
United  States  this  channel  carried  a  depth  of  23.7  feet  across  the 
outer  bar  at  mean  low  water,  and  about  the  same  depth  across  three 
other  shoals  between  the  bar  and  deep  water  in  the  harbor.  A  lai^e 
proportion  of  the  commerce  of  the  port,  carried  in  vessels  of  greater 
draft,  could  cross  these  shoals  only  at  or  near  high  water. 

The  project  for  the  improvement  of  the  outer  portion  of  this  chan- 
nel, known  as  Gedney  channel,  was  approved  by  the  Secretary  of 
War,  December,  1884,  under  the  provision  of  the  river  and  harbor 
act  of  1884,  and  in  1886  was  extended  to  cover  the  whole  of  the  main 
entrance.  It  provided  for  dredgmg  a  channel  30  feet  deep  at  mean 
low  water,  and  1,000  feet  wide,  between  the  sea  and  deep  water  at 
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the  Narrows.  The  estimated  cost  was  $1,490,000  for  dredging 
4,300,000  cubic  yards.  The  work  was  substantially  completed  in 
October  1891,  by  the  dredging  of  4,875,079  cubic  yards. 

The  maintenance  of  this  route  has  been  carried  on  under  a  project 
approved  November  15,  1892,  under  the  provision  of  river  and  harbor 
act  of  July  13,  1892.  The  total  expended  in  maintenances  for  the 
period  of  seventeen  years  since  completion  of  project  in  1892  is 
$687,897.28.     The  cost  has  been  increasing  from  year  to  year  and  the 

{present  estimated  amount  required  for  maintaining  the  channel  to 
ull  width  and  depth  is  $100,000  per  year.  It  would  not  have  been 
below  this  for  several  years  if  the  channel  had  been  kept  its  full  width 
of  1,000  feet.  The  amount  expended  in  original  excavation  was 
$1,518,024.52. 

These  expenditures  have  resulted  in  maintaining  a  channel  30  feet 
deep  at  mean  low  water  for  a  width  of  1,000  feet  or  over,  except  on 
the  Main  Ship  channel  where  the  width  has  varied  from  600  to  800 
feet. 

The  work  of  the  fiscal  year  ending  June  30,  1909,  has  consisted  in 
the  removal  of  73,681  cubic  yards  of  mud  and  sand  from  the  west  side 
of  the  Main  Ship  channel  where  the  accretions  are  continuous  and 
greatest,  due  to  the  set  of  the  tidal  current  across  the  course  of  the 
channel.  Bayside  and  Gedney  portions  of  the  channel  are  farther 
seaward  and  more  nearly  true  with  the  tide  currents,  and  require 
comparatively  little  dredging  to  maintain  the  full  width  and  depth. 

The  length  of  that  part  of  New  York  Harbor  included  in  the  Hmits 
of  the  project  (from  Atlantic  Ocean  to  the  Battery,  New  York  City) 
is  22i  miles.  The  dredging  has  extended  over  about  8  miles  of  this 
route.     The  mean  rise  of  tide  is  4^  feet. 

Ambrose  channel. — Ambrose  channel  (formerly  known  as  East  chan- 
nel) had  an  original  available  depth  of  16  feet  at  mean  low  water  and 
was  used  only  by  towboats,  scows,  and  very  light-draft  vessels.  By 
the  terms  of  the  river  and  harbor  act  of  1899  a  project  was  adopted 
for  making  an  entrance  to  New  York  Harbor  by  this  channel,  to  be 
2,000  feet  wide  and  40  feet  deep  at  mean  low  water.  It  involved  an 
estimated  excavation  of  about  42,500,000  cubic  yards  of  material  for 
a  length  of  7  miles  of  channel.  The  work  was  authorized  to  be  done 
under  a  continuing  contract  at  a  cost  not  exceeding  $4,000,000. 
Under  the  act  of  March  3,  1903,  two  United  States  dredges  were  built 
to  supplement  the  contract  work,  .which  was  far  behina  the  required 
rates.  In  October,  1906,  the  contractor  abandoned  the  work,  and 
the  river  and  harbor  act  of  1907  authorized  the  building  of  two  more 
United  States  dredges,  at  the  same  time  changing  the  authorized 
limit  of  expenditure  to  $5,148,510.  The  sum  of  $324,510  is  yet  to  be 
appropriated  under  the  contract  authorization. 

To  July  1,  1909,  $4,197,932.47  has  been  expended  in  building  four 
dredges  and  in  excavating  42,911,791  cubic  yards  of  sand,  mud,  and 
stones. 

During  the  fiscal  year  ending  June  30,  1909^  four  United  States 
dredges  were  continuously  engaged  upon  this  work,  excavating 
10,786,638  cubic  yards  of  sand  and  mud;  and  under  contract  for 
removing  old  stone  dumps  from  the  channel,  6,889  cubic  yards  of 
stones  mixed  with  sand  were  taken  out. 

Ambrose  channel  has  now  a  depth  of  40  feet  at  mean  low  water, 
with  width  of  about  1,000  feet.     It  is  easily  navigable  at  mean  low 
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tide  for  ships  of  37  feet  draft  going  at  moderate  speed,  and  has  a 
maximum  high-water  capacity  of  44  feet.  The  project  is  regarded 
as  about  three-quarters  completed. 

This  choonel  was  first  buoyed  for  navigation  in  September,  1907, 
and  regulations  were  issued  by  the  Secretary  of  War,  under  authority 
of  law,  restricting  its  use  to  daylight  navigation  by  ships  of  29  feet 
draft  or  over,  or  of  600  feet  length  or  over.  As  the  improvements 
processed  it  became  practicable  to  remove  most  of  this  restriction, 
ana  under  authority  of  act  of  Congress  of  March  3,  1909,  regulations 
were  issued  permitting  the  use  of  the  channel  by  day  or  night  by  all 
steamships  or  steamers  not  having  tows,  regardless  of  size.  This  was 
promptly  made  use  of,  and  now  the  channel  is  used  by  practically  all 
of  the  trans-Atlantic  lines  and*  many  of  the  others. 

GENERAL  IICPROVEHBNT. 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement $59, 586. 77 

July  1,  1909,  balance  unexpended 98,602.72 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance 
unexpended  July  1,  1909 150,000. 00 

AMBROSE   CHANNEL. 

July  1,  1908,  balance  unexpended 793, 653. 23 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 627, 000. 00 

Received  from  sale  of  property  and  maps 52.  70 

1, 420, 705.  93 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  construction  of  dredges $345, 958. 34 

For  works  of  improvement 480, 428. 32 

Deposited  to  credit  of  Delaware  River  appropriation. . .       11, 163. 07 

Transfer  settlements 3. 68 

837,553.41 


July  1,  1909,  balance  unexpended 583,152.52 

July  1,  1909,  outstanding  liabilities 34,325.31 

July  1,  1909,  balance  available 548, 827.  21 

Amount  (estimated)  required  for  completion  of  existing  project 324, 510. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  exclusive  of  tne  balance  unexpended  July  1,  1909: 

For  works  of  improvement $324, 510. 00 

For  maintenance  of  improvement 195, 490. 00 

520,000.00 

OGDENSBUBQ  HABBOB,  NEW  YOBK. 

Following  is  the  report  of  the  Board  of  Engineers  on  a  recent 
survey,  concurred  in  by  the  Chief  of  Engineers,  and  printed  in  House 
Document  No.  920,  Sixtieth  Congress,  &st  session: 

Board  of  Exginebrs  for  Rivbrs  and  Harbors, 

Washingtoriy  D,  C,  Mcarch  28, 1908. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

In  its  report  of  April  29,  1907,  on  the  preliminary  examination  of  this  locality*  the 
Board  expressed  the  opinion  that  the  commerce  involved  is  sufficient  to  justify  the 
expense  of  increased  navigation  facilities  if  these  could  be  provided  at  reasonable 
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cost,  and  recommended  that  an  estimate  be  submitted  for  increasing  the  depth  of 
this  harbor  to  19  feet.  In  conformity  with  the  above  the  district  officer  submitted 
an  estimate  of  cost  amounting  to  $130,000  for  deepening  to  19  feet  the  upper  entrance 
channel,  the  two  lower  entrance  channels,  and  the  channel  along  the  city  front.  No 
estimate  was  submitted  for  removing  the  middle  ground  mentioned  in  tne  act,  as  at 
the  time  of  the  preliminary  examination  available  information  did  not  indicate  the 
necessity  for  this  work. 

Following  the  submission  of  the  estimate  mentioned  above,  it  was  deemed  advisable 
to  afford  interested  parties  an  opportunity  to  present  statements  and  arguments  in 
behalf  of  the  removal  of  the  midale  ground,  and  on  February  17,  1908,  a  committee 
of  citizens  of  Ogdensburg  appeared  before  the  Board  in  relation  to  this  matter.  From 
the  information  furnished  oy  this  committee,  it  appears  that  in  time  of  hieh  winds 
and  on  dark  nights  much  difficulty  has  been  expenenced  in  entering  and  departing 
from  this  harbor,  and  a  number  of  vessels  have  gone  aground  and  others  have  refused 
to  enter  on  account  of  the  unfavorable  conditions.  These  facts  led  the  Boaid  to 
believe  that  the  middle  ^und  should  be  removed  in  whole  or  in  part,  if  the  improve- 
ment could  be  accomplished  at  reasonable  cost,  and  it  therefore  recommended  that 
estimates  of  cost  be  prepared.  These  estimates  are  contained  in  the  supplemental 
report  of  the  district  officer  accompanying. 

It  is  estimated  that  the  middle  flnround  can  be  entirely  removed  to  a  depth  of  19 
feet  below  the  zero  of  the  gau^  at  Ogdensburg  at  a  cost  of  $57,970,  and  that  it  can  be 
partially  removed  by  an  additional  cut  200  feet  wide  on  the  east  and  west  sides  and 
100  feet  wide  on  the  south  side  at  a  cost  of  $24,310,  making  the  entire  cost  of  the  improve- 
ment of  this  harbor  to  a  depth  of  19  feet  $187,970,  if  the  middle  ground  is  wholly 
removed,  and  $154,310  if  it  is  partially  removed,  as  specified  above. 

Considering  the  laige  commerce  of  tnis  port,  now  exceeding  1,000,000  tons  annually, 
the  comparatively  small  amount  of  government  funds  heretofore  expended  at  this 
locality,  and  the  probable  benefits  tluit  will  result  from  its  further  improvement,  the 
Board  believes  that  it  is  advisable  for  the  United  States  to  deepen  to  19  feet  the  sev- 
eral channels  of  the  harbor  in  the  manner  proposed  by  the  district  officer,  and  to  remove 
wholly  the  middle  ground  between  the  two  lower  entrance  channels,  at  a  totsd  esti- 
mated cost  of  $187,970,  and  it  recommends  that  the  project  for  the  improvement  of 
Ogdensburg  Harbor  be  modified  accordingly. 

HABBOB  AT  OSWEGO,   NEW  TOBK. 

This  harbor  comprises  the  lower  part  of  Oswego  River,  a  cove  at  its 
mouth,  protected  by  a  breakwater  now  known  as  the  '*  inner  break- 
water," and  an  outer  harbor  formed  by  an  outer  breakwater.  In  its 
original  condition  the  harbor  in  the  Oswego  River  was  navigable  by 
vessels  of  light  draft  only,  and  the  cove  had  no  protedtion  against 
the  lake  seas. 

The  original  project  of  1827  (completed  in  1829)  was  to  build 
across  the  cove  a  breakwater  of  timber  cribs  filled  with  stone. 
Between  1830  and  1838  a  superstructure  of  masonry  was  built  on 
500  feet  of  this  breakwater.  Between  1866  and  1869,  $41,000  was 
expended  in  dredging  the  harbor  to  the  depth  of  12  feet  at  extreme 
tow  water.  Between  1868  and  1870  a  lieht-house  pier  was  built, 
extending  north  437  feet  from  the  channel  end  of  tne  breakwater. 
In  1871  the  project  for  an  outer  harbor  formed  by  an  outer  break- 
water was  adopted,  and  in  1881  an  outer  breakwater  was  completed 
having  a  lake  race  4,870  feet  long,  a  westerly  shore  return  916  feet 
long,  and  an  easterly  return  246  feet  long.  In  1881  a  project  was 
adopted  to  build  an  east  breakwater,  248  feet  of  whicn  was  con- 
structed in  1881  and  removed  in  1889.  In  1885  and  1889  two  spurs 
to  the  outer  breakwater,  100  and  150  feet  long,  respectively,  were 
built. 

In  the  acts  of  March  3,  1893,  and  August  18,  1894,  special  pro- 
visions were  made  for  extending  the  deep-water  area  of  the  harbor  in 
the  mouth  of  the  Oswego  River  by  the  removal  of  rock. 
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The  present  project  was  adopted  June  3.  1896,  based  on  a  special 
report  printed  m  the  Annual  Report  of  the  Chief  of  Engineers  for 
1895;  page  3213,  et  seq,  and  as  subsequently  modified  is,  first,  to  build 
an  east  breakwater  1,435  feet  long,  at  an  estimated  cost  of  $197,000 
(acts  of  March  3,  1895,  and  June  3,  1896);  second,  to  narrow  the 
breach  made  in  the  outer  breakwater  in  1884  from  175  feet  to  about 
75  feet,  at  an  estimated  cost  of  $18,500;  third,  to  widen  and  deepen 
the  ipner  harbor  in  the  mouth  of  the  Oswego  River  and  to  extend  the 
deep-water  area  farther  upstream  by  rock  excavation. 

TTiere  are  5,907  feet  of  outer  breakwater  and  1,993  feet  of  inner 
breakwater  and  light-house  pier,  forming  an  outer  harbor  containing 
140  acres  and  an  inner  harbor  containing  9.35  acres  (including  the 
Oswego  River).  The  areas  having  a  controlling  depth  of  14.5  feet  at 
low  water  are  40  acres  in  the  outer  harbor  and  4^  acres  in  the  inner 
harbor. 

Under  maintenance  there  is  required:  The  maintenance  of  the 
outer  breakwater  and  inner  breakwater  and  light-house  pier,  the 
maintenance  of  a  depth  of  15.7  feet  at  low  water  in  the  entrance 
channel  and  in  the  outer  harbor,  and  the  maintenance  of  a  depth  of 
15  feet  at  low  water  in  the  cove  behind  the  inner  breakwater  and  in 
the  harbor  in  the  mouth  of  Oswego  River. 

The  plane  of  reference  is  low  water  (zero  of  Oswego  gauge). 

The  outer  breakwater  is  difficult  and  costly  to  maintain. 

The  river  and  harbor  act  of  March  3,  1905,  made  an  appropriation 
for  contmuing  repairs  with  timber  under  the  method  printed  as  plan 
*'B"  on  page  3368,  Annual  Report  of  the  Chief  of  Engmeers  for  1904. 
Under  this  appropriation  extensive  repairs  were  made  with  timber 
to  the  outer  breakwater  during  1905-6,  and,  owing  to  extensive  dam- 
age by  storms,  were  continued  during  the  past  fiscal  year  to  preserve 
parts  damaged  from  complete  destruction. 

The  river  and  harbor  act  of  March  2,  1907,  made  an  appropriation 
of  $100,000  and  authorized  contracts  to  the  extent  of  $100,000  addi- 
tional, all  of  which  has  been  appropriated,  for  reconstruction  under 
Slan  *'A,"  printed  on  page  3368  of  tne  Annual  Report  of  the  Chief  of 
Ingineers  for  1904,  wnich  contemplates  a  stone  superstructure  and 
sea  slope,  at  an  estimated  cost  of  $900,000.  This  work  was  begun 
during  the  fiscal  year  1908. 

The  amount  expended  for  all  work  to  June  30,  1909,  was 
$2,211,564.70.  It  IS  impracticable  to  separate  the  cost  of  construc- 
tion and  maintenance.  The  project  is  completed  except  for  mainte- 
nance, which  is.  being  prosecuted  under  a  plan  specifically  adopted 
by  Congress. 

The  funds  recommended  to  be  appropriated  for  the  fiscal  year  end- 
ing June  30,  1911,  will  be  used  to  contmue  the  reconstruction  of  the 
outer  breakwater  to  make  the  improvements  available. 

June  30,  1909,  the  minimum  depth  at  low  water  over  the  shoalest 
part  of  the  locality  under  improvement  was  14  feet. 

The  usual  variation  of  level  of  water  surface  is  3  feet. 

The  project  is  reported  to,  have  a  material  effect  in  controlling 
fre^ht  rates  on  bulk  commodities,  such  as  coal,  grain,  lumber,  and  ore. 

The  following  is  a  statement  of  the  commerce  of  this  harbor  for  the 
past  ten  years,  in  tons :  1899,716,753;  1900,575,160;  1901,565,052; 
1902,  334,009;  1903,  733,734;  1904,  712,481;  1906,  724,502;  1906, 
615,840;  1907,  728,090;  1908,  724,187. 
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Work  proposed  for  the  ensuing  fiscal  yeai\  necessary  to  make  the 
improvement  available  and  extend  its  benents,  consists  in  dredging 
on  shoals  as  may  be  required  in  the  outer  harbor  and  entrance  channel, 
continuing  the  reconstruction  of  the  outer  breakwater  under  plan 
*'A,"  and  repairs  on  timber  structures  when  required.  The  appro- 
priation recommended  will  be  applied  to  this  work. 

July  1,  1908,  balance  unexpended $82, 109. 89 

Amount  appropriated  by  sundry  civil  act  approved  March  4, 1909 100, 000. 00 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 40,000.00 

Sales 11.00 

222, 120. 89 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 66, 777. 94 

July  1,  1909,  balance  unexpended 155, 342. 95 

July  1,  1909,  amount  covered  by  uncompleted  contracts 38, 534. 51 

Amount  (estimated)  required  for  completion  of  existing  project 700, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 200, 000. 00 

PORT  CHESTER  HARBOR,    NEW   YORK. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  1165, 

Sixtieth  Congress,  second  session.     Following  is  the  letter  of  the 

Chief  of  Engineers  submitting  the  same. 

Wab  Department, 
Office  of  the  Chief  op  Engineers, 

Washington,  December  5,  1908. 

Sir:  I  have  the  honor  to  submit  herewith  for  transmiHsdon  to  Oongre^  reports  of 
August  20,  1907,  and  October  31,  1908  (with  map),  by  Col.  John  G.  D.  Knight,  Corps 
of  Engineers,  on  preliminary  examination  and  siu'vey,  reppectively,  authorized  by 
tiie  river  and  harbor  act  approved  March  2,  1907,  of  Port  Chester  Harbor,  New  York, 
with  a  view  to  obtaining  a  depth  of  15  feet  with  corresponding  width. 

Port  Chester  Harbor  has  been  under  improvement  since  1872.  The  present  project 
provides  for  a  channel  12  feet  deep  at  mean  low  water  and  70  feet  wide  from  deep 
water  in  the  bay  up  to  the  town  wharf  and  thence  9  feet  deep  and  60  feet  wide  to  the 
steamboat  wharf. 

In  the  course  of  the  present  investigation  it  became  apparent  that  a  channel  depth 
of  15  feet  with  corresponding  width,  as  specified  in  the  act  referred  to,  would  be  pro- 
hibitive in  cost;  but  it  also  oecame  known  that  the  general  demand  was  as  much  for 
increased  width  as  increased  depth. 

Wi^  a  view  to  furnishing  such  additional  facilities  as  would  be  justified  by  the 
commercial  interests  involved,  the  local  officer  presents  in  his  Bur\'ey  report  a  project 
briefly  described  as  follows  and  shown  on  the  accompanying  chart: 

A  depth  of  12  feet  with  width  of  150  feet  is  carried  to  the  southerly  point  of  Fox 
Island;  thence  a  depth  of  10  feet,  with  width  of  100  feet,  iB  carried  to  just  below  the 
steamboat  dockj  above  the  dock  and  to  900  feet  below  the  fixed  bridge,  the  10-foot 
depth  is  maintamed,  but  the  width,  which  includes  a  turning  basin  off  the  steamboat 
dock,  varies  from  100  to  340  feet;  for  800  feet  above  this  last  length  a  3-foot  depth  is 
proposed,  with  width  varying  from  175  feet  to  100  feet.  The  cost  of  this  work  is  esti- 
mated at  $188,000,  with  S2,5W)  annually  for  maintenance  after  completion. 

I  concur  in  the  opinion  of  the  district  officer  and  the  Board  of  Engineers  for  Rivers 
and  Harbors  that  Port  Chester  Harbor  is  worthy  of  further  improvement  to  the  extent 
above  indicated. 

Very  respectfully,  W.  L.  Marshall, 

Chief  of  Engineers^  U.  8.  Army. 

The  Secretary  of  War. 

The  commerce  of  this  harbor,  mainly  in  coal,  iron  ore,  building 
materials,  manufactured  goods,  and  farm  produce,  is  reported  as 
265,000  tons  for  the  year  1906;  for  the  year  1898  it  was  140,000  tons. 
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HABBOBS  AT  POBT  JEFFEBSON,  MATTITUCK,  HUNTINGTON,  AND  FLUSH- 
ING BAY,   NEW   TOBK. 

(a)  Port  Jefferson  Harbor, — This  is  a  large  and  deep  inland  bay, 
situated  on  the  north  shore  of  Long  Island  and  connected  with 
Long  Island  Sound  by  a  narrow  entrance. 

Before  improvement  the  channel  depth  outside  the  entrance  was 
but  4  feet  at  mean  low  water,  whereas  the  depth  in  the  harbor  was 
12  feet  and  more,  at  low  tide,  up  to  within  300  feet  of  the  wharves 
of  Port  Jefferson  village. 

The  first  project  for  improvement  was  adopted  in  1871  and  com- 
pleted in  1883,  at  a  total  cost  of  $79,000.  Two  jetties  were  built  to 
shelter  the  inlet  channel,  one  east  of  the  inlet,  1,390  feet  long,  and 
one  west,  940  feet  long,  both  of  scant  cross  section.  A  channel  8 
feet  deep  at  mean  low  water  and  100  feet  wide  was  dredged  through 
the  inlet  and  shoal  outside. 

The  existing  project  for  improvement,  adopted  September  19. 
1890,  and  modified  August  18,  1894,  provides  for  dredging  a  channel 
through  the  harbor  entrance  12  feet  deep  and  200  feet  wide,  to  be  pro- 
tected by  extending  and  enlarging  the  previously  built  jetties.  Esti- 
mated cost,  $145,000. 

Up  to  June  30,  1909,  $97,156.35  had  been  expended  on  the  present 
project;  of  this  amount  $5,929.64  was  for  maintenance. 

About  67  per  cent  of  the  work  proposed  under  the  present  project 
has  been  completed,  and  has  resulted  in  making  a  cnannel  12  feet 
deep  at  mean  low  water  and  200  feet  wide,  and  in  completing  the 
east  jetty  to  its  full  projected  section  for  a  distance  of  1,550  feet, 
except  at  the  shore  end,  where  it  is  covered  by  sand.  The  west 
jetty  is  940  feet  long,  with  scant  cross  section.  No  work  has  been 
done  on  this  jetty  under  the  present  project.  The  dredged  channel 
has  mamtained  its  projected  depth  during  the  past  year. 

The  available  funds  and  additional  appropriation  recommended 
are  to  be  applied  to  continuing  the  improvement  and  to  dredging  for 
mamtenance  if  found  necessary. 

The  maximum  draft  that  could  be  carried  over  the  shoalest  part 
of  the  channel  June  30,  1909,  is  probably  12  feet  at  mean  low  water. 
Mean  range  of  tides  at  entrance,  7  feet;  at  Port  Jefferson  wharves. 
6.2  feet.  The  total  length  of  navigable  channel  from  Long  Islana 
Sound  to  Port  Jefferson  wharves  is  about  2\  miles.  The  harbor  is 
about  2  miles  long  and  three-fourths  of  a  mile  wide. 

The  tonnage  and  value  of  the  commerce  of  this  harbor,  mainly  in 
coal,  building  materials,  farm  produce,  fish,  and  general  merchandise, 
as  obtained  from  the  best  available  information,  are  as  follows: 


Year. 


1888 
1899 
1903 
1904 


Tods. 

Value. 

24,940 
42,130 
46.670 
8,832(?) 

$360,200 
2,145,040 
770,000 
90.424(7) 

Year. 


1905 
1900 
1907 
1908 


Tons. 


19,660(?) 
118,706 

95,465 
127,230 


Valae. 


$566,700(7) 
2,544,900 
1,066,666 
1,536,000 


Freight  rates  have  probably  been  reduced  as  a  result  of  this 
improvement. 

For  detailed  report  see  Report  of  the  Chief  of  Engineers  for  1900, 
page  1393.  A  sketch  of  Port  Jefferson  Harbor  is  printed  in  Report 
of  the  Chief  of  Engineers  for  1900,  page  866. 
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(5)  Mattituck  Harbor. — ^This  harbor  is  a  tidal  inlet  extending  in  a 
southerly  direction  from  Long  Island  Sound  to  the  village  of  Matti- 
tuck,  Long  Island.  One  mile  above  the  mouth  a  tide  mdldam  with 
gates  and  fixed  bridge  has  been  built  across  the  stream.  Before  im- 
provement the  entrance  was  obstructed  by  a  shifting  sand  bar,  rising 
to  withm  from  1  to  2  feet  below  the  mean  low-water  plane ;  thence  up 
to  the  milldam  the  depth  was  from  2  to  7  feet  at  low  tide ;  and  above 
the  latter  6  feet  at  high  tide. 

The  project  adopted  by  the  act  of  June  ST,  1896,  provides  for  a 
channel  7  leet  deep  at  mean  low  water  from  the  entrance  to  the  dam 
and  7  feet  deep  at  mean  high  water  above  the  dam  to  the  village,  the 
width  to  be  80  feet,  except  near  the  mouth,  where  it  is  increased  to 
100  feet;  the  entrance  channel  to  be  protected  by  two  parallel  jetties, 
400  feet  apart,  extending  out  to  the  9-foot  curve.  Estimated  cost, 
$83,000. 

Up  to  June  30,  1909,  $56,258.82  had  been  expended  on  the  project: 
of  this  amount,  $3,700  was  for  maintenance.  There  was  received 
from  sales  of  maps  $4.35. 

About  68  per  cent  of  the  work  proposed  under  the  project  has  been 
completed,  resulting  in  building  the  west  jetty  to  full  projected  sec- 
tion for  a  length  of  680  feet,  extending  out  to  the  10-foot  contour; 
the  east  jetty  to  full  projected  section  for  a  length  of  775  feet,  extend- 
ing out  to  the  7-foot  contour;  and  in  dredging  a  channel  at  the 
entrance  7  feet  deep  at  mean  low  water,  100  feet  wide,  and  about 
1,400  feet  long^  thence  a  distance  of  about  400  feet,  the  same  depth 
and  80  feet  wide;  and  thence  a  distance  of  about  2,000  feet,  the 
same  depth  and  60  feet  wide. 

The  harbor  is  now  used  as  an  anchorage  by  a  number  of  ojster  ves- 
sels, which  have  recently  conmienced  operations  in  this  vicmity. 

A  recent  survey  has  shown  the  necessity  of  extendmg  both  jetties 
into  deeper  water  and  of  connecting  the  inner  end  of  the  west  jetty 
with  the  shore  above  high  water.  It  is  also  shown  that  the  volume 
of  dredging  required  to  complete  the  channel  to  the  milldam  is  ap- 
proximately 63,000  cubic  yiards  in  excess  of  the  amount  estimated 
in  1891,  when  the  project  was  submitted.  To  complete  the  project 
as  far  as  the  dam,  located  about  1^  miles  below  Mattituck.  an  ex- 
penditure of  $53,200  will  be  required  in  addition  to  the  funds  now 
available. 

It  is  recommended  that,  the  improvement  be  extended  beyond  the 
milldam  only  after  the  local  authorities  have  removed  the  dam  and 
replaced  the  fixed  bridge  by  a  bridge  with  draw  spans. 

The  available  funds  and  additional  appropriation  recomniended  are 
to  be  expended  in  continuing  the  improvement  and  in  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  over  the 
shoalest  part  of  the  unimproved  channel  below  the  inilldam  at  mean 
low  water  is  about  1^  feet;  above  the  milldam  the  least  depth  is 
about  6  feet  at  mean  high  water.  The  head  of  navigation  is  at  the 
village  of  Mattituck.  The  total  length  of  navigable  channel  from 
Long  Island  Sound  to  the  milldam  is  about  1  mile;  thence  to  Matti- 
tuck about  1^  nules.  The  mean  range  of  tides  outside  the  entrance 
is  4.8  feet,  and  below  the  milldam,  which  before  dredging  in  the 
entrance  was  2.2  feet,  is  now  4.4  feet. 

The  conimerce  consists  principally  of  coal,  building  materials, 
fruits,  farm  produce,  and  general  merchandise,  and  was  reported  in 

S.  Rep.  627,  61—1 
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1904  as  amountiu^  to  56,602  tons,  valued  at  $2,041,766.  The  com- 
merce by  water  during  the  calendar  year  1908,  mostly  in  fish  and  farm 
produce,  amounted  to  1,100  tons,  valued  at  $22,000.  As  a  result  of 
the  improvement  several  thousand  acres  of  oyster  beds  have  been 
recently  established  in  the  vicinity,  the  boats  used  in  the  industry 
finding  a  safe  harbor  in  the  river. 

No  change  in  freight  rates  has  yet  resulted,  the  work  not  being 
suflSciently  advanced. 

(c)  Iluntingtoii  Harbor. — This  harbor  is  a  narrow  tidal  estuary 
extending  inland  from  Huntington  Bay,  Long  Island,  in  a  southerly 
direction  for  a  distance  of  about  2  miles. 

Before  improvement  it  had  a  natural  available  depth  of  nearly  8 
feet,  mean  low  water,  for  a  stretch  of  IJ  miles  from  the  entrance 
southward,  thence  gradually  decreasing  to  zero  toward  the  head  of 
the  harbor. 

In  1872  the  first  project  was  adopted,  under  which  in  1873  a  shoal 
at  the  harbor  entrance  was  removed  and  a  channel  2,200  feet  long, 
130  to  150  feet  wide,  and  8  feet  deep  at  mean  low  water  was  dredged 
up  to  the  town  landings  at  a  total  cost  of  $22,500.  In  1884  this  chan- 
nel had  completely  filled  up. 

The  present  project,  adopted  September  19,  1890,  provides  for 
dredging  and  maintaining  a  channel  8  feet  deep  at  mean  low  water 
and  Too  feet  wide  up  to  the  upper  wharves,  to  be  protected  by  piling, 
if  necessary.     Estimated  cost,  $32,000. 

Up  to  June  30,  1908,  $38,000  had  been  expended  on  this  project; 
of  this  amount  $8,510.94  was  for  maintenance. 

The  present  project  is  completed,  except  as  to  the  dredging  or  pile 
construction  necessary  to  maintain  the  channel.  For  purposes  of 
maintenance  the  channel  has  been  dredged  200  feet  wide  in  lieu  of 
pile  protection.  The  dredged  channel  nas  deteriorated  to  a  con- 
siderable extent. 

The  appropriation  recommended  is  to  be  applied  to  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  over  the 
shoalest  part  of  the  improved  channel  is  estimated  at  about  8  feet 
at  mean  low  water  in  about  mid-channel ;  less  depth  than  is  reported 
to  exist  over  a  bar  at  the  harbor  entrance. 

Mean  range  of  tide,  7.2  feet.  The  head  of  navigation  is  at  a  cause- 
way about  one-third  of  a  mile  above  Town  dock.  The  total  length 
of  navigable  channel  from  Huntington  Bay  to  the  causeway  is  about 
2  miles. 

The  tonnage  and  value  of  the  commerce  of  this  harbor,  mainly  in 
coal,  farm  produce,  building  material,  and  miscellaneous  merchandise, 
as  obtained  from  the  best  available  information,  are  as  follows: 


Year.                   ■    Tons.         Value.                         Year. 

1 

Tons. 

Value. 

1 

1897 23,584  I      $473,109      1904 

04.950 

105,212 

96,196 

38,316 

92,818,250 
2,774,850 

1899 46.500          605,000      1906 

1900 45.600          768.000   1  1907 

1,901,061 

1901 52.000          875; SOO   '  1908 

413,218 

1903 60,000       1,086,000 

This  improvement  has  resulted  in  a  material  reduction  in  freight 
rates. 
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For  detailed  description  see  Report  of  the  Chief  of  Engineers  for 
1897,  page  1100.  A  sketch  of  the  upper  part  of  the  harbor  is  printed 
in  the  Annual  Report  for  1904,  page  1023. 

(d)  Flushing  Bay, — Flushing  Bay  is  on  the  north  shore  of  Long 
Island,  about  14  miles  by  water  from  the  Battery,  New  York  City. 
The  bay  is  about  1  mile  wide  and  2  miles  long,  the  depth  in  the  origi- 
nal channel  being  not  much  greater  than  elsewhere  in  the  bay. 
Before  improvement  the  controlling  depth  up  to  Flushing  was  3*9 
feet  at  mean  low  water. 

The  existing  project  adopted  March  3,  1879,  and  modified  Sep- 
tember 19,  1888,  and  June  9,  1891,  provides  for  building  a  dike  4,663 
feet  long  on  the  west  side  of  the  channel  to  protect  it  from  filling  and 
for  makmg  and  maintaining  a  channel  6  feet  deep  at  mean  low  water 
up  to  the  lower  bridge  at  Flushing.     Estimated  cost,  $173,500. 

Up  to  June  30,  1909,  $160,761.19  had  been  expended  on  the  proj- 
ect. During  progress  of  work  it  has  been  repeatedly  necessary  to 
redredge  some  parts  of  the  channel,  so  that  it  is  not  possible  to  state 
exactly  what  part  of  above  sum  was  used  for  maintenance.  The 
expenditure  to  June  30,  1909,  for  maintenance  is  estimated  at 
$13,132.24. 

The  project  has  been  completed  except  as  to  removing  a  small  shoal 
below  Broadway  Bridge,  and  to  makmg  such  slight  changes  in  the 
out«r  end  of  the  dike  as  to  make  it  less  of  an  obstruction  to  naviga- 
tion. There  is  now  a  channel  having  a  least  depth  of  6  feet  at  mean 
low  water,  and  200  feet  wide  up  to  Broadway  Bridge,  except  as  to 
the  above-mentioned  shoals.  Thence  to  Main  Street  Bridge  of  the 
Long  Island  Railroad  Company  the  channel  is  100  feet  wide  and  not 
less  than  6  feet  deep  at  mean  low  water.  The  whole  of  the  dike  is  in 
bad  condition,  ana  all  of  the  outer  end,  1,606  feet  long,  with  the 
exception  of  a  few  scattering  piles  and  stones,  has  been  carried  away 
by  storms  and  ice.     Dike  construction  was  discontinued  in  1891. 

The  available  funds  are  to  be.  applied  to  making  such  slight  changes 
in  the  dike  as  may  be  necessary  to  make  it  less  of  an  obstruction  to 
navigation,  and  to  completing  the  improvement,  and  the  additional 
appropriation  recommended  is  to  be  applied  to  maintenance. 

The  maximimi  draft  that  could  be  carried  June  30,' 1909,  from  East 
River  to  just  beyond  the  Main  Street  Railroad  Bridge  at  mean  low 
water  is  estimated  at  6  feet.  Mean  range  of  tides,  7.1  feet.  The 
head  of  navigation  is  1  mile  above  Strong's  causeway.  The  total 
length  of  the  navigable  channel  is  about  5i  miles. 

The  tonnage  and  value  of  the  commerce  of  Flushing  Bay,  mainly 
in  coal,  building  materials,  dyewoods,  and  miscellaneous  merchan- 
dise, as  obtained  from  the  best  available  information,  are  as  follows: 

Year.  Tons.         Value.  Year.  Tons.         Value. 


1897 163, 3»5     $1,449,438  1904 142,99()  $2,599,488 

1899 158,755       1,534,937  1905 142,274  2,  (ioti,  (iSO 

1901 200,473  I     4,196,406  1906 273,312  3,937,444 

186,000       1,613,100  1907 2:^911  2,537,825 

110,100          960,750  1908 126,455  1,774,900 


1902 
1W3 


This  work  has  facilitated  trans]>ortation,  but  no  appreciable  eilect 


on  freight  rates  has  been  as(  ertained. 
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CONSOLIDATED. 

July  1,  1908,  balance  unexpended $60,366.68 

Received  from  sales 1. 50 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 6,000.00 

66, 368. 18 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $30, 960. 76 

For  maintenance  of  improvement 4, 080. 54 

35,04L3O 

July  1,  1909,  glance  unexpended 31,326.88 

July  1,  1909,  outstanding  liabilities 4, 726. 07 

July  1,  1909,  balance  available 26, 600. 81 

July  1,  1909,  amount  covered  by  imcompleted  contracts 12, 173. 90 

Amount  (estimated)  required  for  completion  of  existing  project 167, 573. 29 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 46, 500. 00 

HARBORS   AT  RONDOUT  AND  PEEKSKILL,  NEW  YORK. 

(a)  Rondout  Harbor. — This  harbor  is  situated  at  the  mouth  of 
Rondout  Creek,  on  the  west  shore  of  the  Hudson  River,  90  miles 
above  New  York  City.  The  creek,  which  is  navigable  to  Eddyville, 
3  miles  from  its  mouth,  was  the  most  easterly  section  of  the  Delaware 
and  Hudson  Canal  until  that  waterway  was  abandoned  several  years 
ago.  Before  improvement  was  begun  under  the  adopted  project  a 
depth  of  7  feet  at  mean  low  water  had  been  obtained  as  a  result  of 
work  done  by  private  parties. 

The  original  project,  adopted  June  10,  1872,  provided  for  a  channel 
14  feet  deep  at  mean  low  water  and  100  feet  wide,  at  an  estimated 
cost  of  $172,500,  and  was  completed  in  1880  at  a  total  cost  of  $90,000. 
Since  then  the  expenditures  have  been  for  maintenance. 

Up  to  June  30,  1j909,  $140,928.63  had  been  expended  on  the  project. 
Of  tms  amount  $50,928.63  was  for  maintenance. 

The  above  expenditure  has  resulted  in  making  a  channel  12^  feet 
deep  at  mean  low  water  and  not  less  than  100  feet  wide. 

The  available  funds  and  additional  appropriation  recommended 
are  to  be  applied  to  maintenance. 

The  maximum  draft  that  could  be  carried  through  the  channel 
June  30,  1909,  was  13  feet  at  mean  low  water,  with  a  least  width  of 
channel  of  about  75  feet.  The  mean  rise  and  fall  of  tides  is  4  feet. 
The  head  of  navigation  is  at  Eddyville.  The  total  length  of  navigable 
channel  is  about  3  miles. 

The  tonnage  and  value  of  the  commerce  of  this  harbor,  mainljr  in 
general  merchandise,  building  materials,  fuel,  and  ice,  as  obtamed 
from  the  best  available  information,  are  as  follows: 


Year. 

Tons. 

1.409,000 

1,325,000 

998.524 

1 
Value.       i 

1  1907.. 
1908.. 

Year. 

Tons. 

1,255.000 
438,000 

Value. 

1904... 

1 

$41,066,000  ' 

46,112,500 

5,640.900 

$5,025,000 

1905 

2,075.000 

1906 
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The  effect  of  the  improvement  has  probably  been  to  keep  the 
freight  rates  down  during  the  season  of  navigation. 

Detailed  description  of  this  improvement  is  printed  in  Reports  of 
the  Chief  of  Engineers  for  1880,  page  494,  and  for  1895,  page  913. 
A  sketch  of  the  harbor  is  printed  in  fieport  of  the  Chief  of  Engineers 
for  1903,  pa^e  1884. 

(b)  PeekaJnU  Harbor. — ^This  harbor  is  an  indentation  on  the  east- 
em  shore  of  the  Hudson  River,  about  46  miles  above  New  York  City, 
about  five-eighths  of  a  mile  long  and  1{  miles  wide,  having  before 
improvement  a  controlling  depth  of  about  5  feet  at  mean  low  water, 
except  near  the  wharves  in  Peekskill,  where  it  was  about  6  feet. 

The  original  project  for  improvement,  adopted  June  3,  1896,  pro- 
vided for  a  dreaded  channel  10  feet  deep  at  mean  low  water  and  100 
feet  wide  from  deep  water  in  the  Hudson  River  north  of  the  village 
to  deep  water  south  of  it,  foUowinggenerally  the  contour  of  the  shore, 
at  an  estimated  cost  of  $50,000.  Tne  project  was  completed  in  1899 
at  a  cost  of  $19,400. 

Up  to  June  30,  1909,  $28,222.26  had  been  expended  on  the  project; 
of  tnis  amount  $8,822.26  was  for  maintenance. 

Disbursements  during  the  year  were  mainly  in  part  payment  of 
office  expenses. 

The  channel  was  restored  to  its  projected  depth  and  width  in  1907. 
It  is  probable  some  shoaling  has  occurred  since  then. 

The  available  balance  and  the  additional  appropriation  recom- 
mended are  to  be  applied  to  maintenance. 

The  maximum  (U*aft  that  could  be  carried  through  the  channel 
June  30, 1909,  at  mean  low  water  is  probably  less  than  10  feet.  Mean 
range  of  tides  about  3  feet.     The  total  length  of  channel  is  1|  miles. 

The  tonnage  and  value  of  the  commerce  of  this  harbor,  mainly  in 
general  merchandise,  building  material,  and  fuel,  as  obtained  from 
the  best  available  information,  are  as  follows: 


Year. 


1904 
1906 
1906 


Tons. 

Valne. 

81,266 
74,546 
88,600 

$3,751,985 

1,134,748 

660,864 

1 

Year. 


1907 '    107,963 

190e« 226,533 


Value. 


6738,766 
4,964,040 


•  Incrcaae  mainly  doe  to  the  receipt  of  more  complete  itatistlcs  for  1908  than  for  previoua  yean. 

A  slight  reduction  in  freight  rates  has  been  reported. 


CONSOLIDATED. 

July  1,  1908,  balance  unexpended .* $11, 124. 21 

June  30,  1909,  amount  expended  during  jQucal  year,  for  maintenance  of 
improvement 8, 475. 10 

July  1,  1909,  balance  unexpended 2,649.11 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 6, 000. 00 
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SAUGERTIES  HARBOR,  NEW  YORK. 

Saugerties  Harbor  is  the  name  applied  to  the  mouth  of  Esopus 
Creek,  which  empties  into  the  Hudson  River  from  the  west,  about 
100  miles  above  New  York  City,  which  creek  is  navigable  at  high 
water  for  a  distance  of  about  6,000  feet  from  deep  water  in  the 
Hudson  River.  Above  the  steamboat  landing,  which  is  a  distance 
of  about  4,500  feet  from  deep  water,  there  is  little  traffic.  The 
original  depth  over  the  bar  was  3  feet  at  mean  low  water,  which  had 
been  increased  to  7  feet  by  dredging  done  by  the  State  of  New  York 
in  1885-86. 

The  original  project,  which  contemplated  securing  a  permanent 
channel  7  feet  deep  at  mean  low  water  and  100  feet  wide,  at  an  esti- 
mated cost  of  $52,000,  was  adopted  in  1884,  modified  in  1887,  and 
completed  in  1892,  mth  an  expenditure  of  $42,000.  To  June  30, 1902, 
$15,000  had  been  expended  for  maintenance. 

The  existing  project,  adopted  June  13,  1902,  provides  for  a  channel 
12  feet  deep  at  mean  low  water  and  200  feet  wide  from  deep  water 
in  the  Hudson  River  to  the  steamboat  landing,  at  an  estimated  cost 
of  $44,685,  with  an  estimated  annual  expenditure  of  $2,500  for 
maintenance. 

Up  to  June  30,  1909,  $44,137.98  had  been  expended  on  the  present 
project;  of  this  amount  $19,064.99  was  for  maintenance.  There  was 
received  from  the  sale  of  maps  $1.10. 

About  56  per  cent  of  the  work  proposed  under  the  present  project 
has  been  completed,  resulting  in  widening  and  straightening  tne  nav- 
igable channel  of  12  feet  depth  where  Barclays  Point  and  Powder- 
house  reefs  have  been  removed,  and  in  making  a  fair  channel  from 
the  mouth  of  the  harbor  to  the  steamboat  landing. 

The  expenditure  for  maintenance  is  mainly  due  to  restoring  the 
channel  aoove  the  reef — where,  owing  to  the  breaking  of  the  dam  a 
short  distance  above  the  head  of  navigation  in  the  summer  of  1902 
and  the  consequent  release  of  a  large  quantity  of  mud  and  silt  retained 
by  it,  the  channel  had  been  reduced  in  width  and  depth  so  as  to  be 
practically  closed  to  navigation  by  large  boats — and  to  the  relief 
to  navigation  along  the  wharves  on  the  north  side  of  the  channel, 
where  extensive  shoaling  had  taken  place,  apparently  as  the  result  of 
the  removal  of  the  rock  off  Barclays  Point. 

The  available  fimds  and  additional  appropriation  recommended 
are  to  be  applied  to  continuing  the  improvement,  and  to  maintenance. 

The  maximum  draft  at  mean  low  water  that  could  be  carried  June 
30,  1909,  is  estimated  at  lOJ  feet  for  a  minimum  width  of  50  feet. 
The  mean  rise  and  fall  of  tides  is  about  4  feet.  The  head  of  naviga- 
tion is  at  a  point  about  1 ,600  feet  below  the  dam.  The  total  length  of 
navigable  channel  is  about  1^  miles. 

The  tonnage  and  the  value  of  the  commerce  of  this  harbor,  mainly 
in  building  materials,  manufactures,  fuel,  and  general  mercnandise, 
as  obtained  from  the  best  available  information,  are  as  follows : 


Year. 

Tons. 

Value. 

Year. 

Tons. 

Value. 

1901 

67,473 

66,500 

n2.677 

113,200 

190S 

IflOfi 

81,600 

83,300 

95.400 

114,000 

11,506,000 

1902.     .. 

1,606,200 

1903 

1907 - 

1,873,000 

1904 

I18,832,195(?) 

'  1908 

2,070,500 
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The  eflFect  of  the  improvement,  according  to  the  best  information 
available,  is  to  reduce  freight  rates  during  the  season  of  navigation. 

July  1,  1908,  balance  unexpended. $16, 141. 87 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      12,278.75 

July  1,  1909,  balance  unexpended 3,863.12 

Amount  (estimated)  required  for  completion  of  existing  project 15, 749. 99 

Amount  that  can  be  profitably  expended  in  fi^al  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 15, 000. 00 


TARBYTOWN  HABBOB,  NEW  YORK. 

This  harbor  is  located  on  the  east  shore  of  Hudson  River,  about  28 
miles  above  New  York  City,  where  the  river  is  several  miles  wide. 
The  channel  is  bordered  on  both  sides  by  extensive  fiats,  that  on  the 
east  side  measuring  about  three-eighths  of  a  mile  from  the  main 
wharf  to  the  12-foot  depth  in  the  river.  The  general  depth  in  the 
harbor  is  about  4^  feet  at  mean  low  water. 

Before  improvement  two  channels  of  about  6  feet  depth  led  up  to 
main  wharf. 

The  original  project  for  improvement,  adopted  March  3,  1906, 
provides  for  a  channel  along  the  wharf  front  of  the  harbor  and  con- 
necting it  north  and  south  with  deep  water  in  Hudson  River,  to  be 
12  feet  deep  at  mean  low  water,  and  160  feet  wide  along  the  wharf 
front;  and  100  feet  wide  in  the  northerly  and  southerly  connections 
with  the  Hudson  River.  Estimated  cost,  $26,000,  increased  in  1907 
to  $35,491.68,  and  $1,000  or  $2,000  biennially  for  maintenance. 

Up  to  June  30,  1909,  $23,226.27  had  been  expended  on  this  project, 
all  in  improvement.  About  65  per  cent  of  the  work  proposed  under 
the  project  has  been  completed,  resulting  in  a  channel  100  feet  wide 
and  12  feet  deep,  at  mean  low  water,  in  the  southern  arm;  100  feet 
wide  and  10  to  12  feet  deep  along  the  wharf  front  except  opposite 
Husted's  dock,  where  it  is  only  60  feet  wide;  60  feet  wide  and  12  feet 
deep  for  350  feet  in  length  oi  the  eastern  end  of  the  northern  arm; 
anci  60  feet  wide  but  of  less  than  12  feet  depth  for  a  farther  distance 
of  100  feet  in  the  northern  arm.  It  is  probable  that  the  dredged 
areas  have  shoaled  to  an  appreciable  extent. 

The  available  funds  and  additional  appropriation  recommended 
are  to  be  applied  to  continuing  the  improvement  and  to  maintenance. 

The  maximum  draft  that  could  be  carried  in  the  dredged  channel 
June  30,  1909,  at  mean  low  water,  from  deep  water  in  the  Hudson 
River  south  of  Tarrytown  to  Husted's  wharr  in  Tarrytown,  is  esti- 
mated at  12  feet,  and  from  deep  water  in  the  Hudson  Kiver  north  of 
Tarrytown  to  the  same  wharf  at  6  feet.  Mean  range  of  tides  is  about 
3^  feet.     The  total  length  of  projected  channel  is  about  1^  miles. 

The  tonnage  and  vsAue  of  tne  commerce  of  this  harbor,  mainly  in 
general  merchandise,  coal,  and  building  materials,  as  obtained  from 
the  best  available  information,  are  as  follows: 


Year. 

Tods, 

Value. 

Year. 

Tons. 

Value. 

1905 

71,201 
79,714 

Sl,8aO,002 
884,97»(?) 

1907 

86.076 
71,325 

S3.641,91A 

1906....           

1908 

3,648,8M 
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A  slight  reduction  in  freight  rates  has  been  reported  as^resulting 
from  the  improvement. 

July  1,  1908,  balance  unexpended $3, 985. 88 

June  30,  1909,  amount  expended  during  fiscal  year  for  works  of  improve- 
ment      1,212.15 

July  1, 1909,  balance  unexpended ^ 2,773.73 

Amoimt  (estimated)  required  for  completion  of  existing  project 9, 491. 68 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1911, 
for  works  of  improvement  and  for  maintenance,  exclusive  of  the  bakmce 
unexpended  July  1,  1909 12, 500. 00 


BBONX  BIVEB  AND  EAST  CHESTEB  GBEEK,  NEW  YOBK. 

(a)  Bronx  River. — This  stream  empties  into  a  shallow  bay  three- 
fourths  of  a  mile  long  and  seven-eighths  of  a  mile  wide,  having  a  navi- 
gable channel  with  low-water  depth  of  3  feet,  and  which  opens  into 
the  East  River  north  of  Hunts  Point.  The  navigable  part  extends 
from  its  mouth  to  West  Farms,  a  length  of  about  2\  miles.     At  this 

{)oint  it  is  crossed  by  a  dam.     The  natural  depth  at  the  mouth  was  4 
eet  at  mean  low  water,  and  decreased  ascending  the  stream  to  less 
than  1  foot  at  the  head  of  navigation. 

The  project  for  improvement,  adopted  by  the  act  of  June  3,  1896. 
provides  for  making  a  channel  4  feet  deep  at  mean  low  water  ana 
100  feet  wide  from  the  mouth  to  Barlow  street  (now  Falconer  street) : 
thence  to  Dongan  street  (now  Garrison  avenue)  60  feet  wide,  ana 
thence  to  the  head  of  navigation  50  feet  wide,  the  work  to  be  done 
by  dredging  and  rock  removal.     Estimated  cost,  $85,985. 

Up  to  June  30,  1909,  $67,437.03  had  been  expended  on  the  project 
for  improvement.     There  was  received  from  sales  of  maps  $0.65. 

About  80  per  cent  of  the  work  proposed  under  the  present  project 
has  been  completed  and  has  resulted  m  a  channel  from  the  mouth  to 
the  turn  east  of  the  gas  works  with  depths  of  from  3  to  6  feet  at  mean 
low  water  and  with  a  diminishing  widtn  of  from  100  to  50  feet,  except 
at  Westchester  avenue  where  slightly  reduced  by  a  ledge  of  rocK. 
Above  this  point  the  channel  remains  as  previously  reported.  As 
shown  by  a  recent  survey,  the  dredged  channel  has  detenorated  to  a 
considerable  extent. 

The  available  funds  and  additional  appropriation  recommended 
are  to  be  applied  to  continuing  the  improvement  and  to  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  over  the 
shoalest  part  of  the  channel  at  mean  low  water  from  the  mouth  to  the 
turn  east  of  the  ^as  works  is  about  2^  feet;  above  this  point,  1  foot. 
Mean  range  of  tide  is  6.6  feet  at  mouth  and  6  feet  at  West  Farms. 
The  head  of  navigation  is  at  a  dam  just  beyond  the  dye  works.  The 
total  length  of  navigable  channel  is  about  3  miles. 

The  tonnage  and  value  of  the  commerce  of  this  river,  mainly  in 
coal,  cotton  goods,  drugs  for  dyeing  purposes,  ice,  and  building  mate- 
rials, as  obtamed  from  the  best  available  information,  are  as  follows : 
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Year. 


Tons. 


1887 139,310 

ia» 171,300 

19Q2 153,137 

1903 77,710 

IVH 42.286 

I 


Value. 


9526,025 

1,085,700 

500,000 

536,400 

196,642 


Year. 


Tons. 


1905 181,093  ' 

1906 341,538 

1907 382,957 

1908 401,433 


Value. 


9830,482 
1.720.097 
1,807,317 
2,017,500 


The  river  has  an  extensive  and  growing  commerce  as  shown  above. 
■This  commerce  is  mainly  carried  on  barges  of  from  20  to  35  feet  width, 
towed  by  tuj^.  Just  complaint  is  made  of  the  interruptions  and 
delays  to  traffic  owing  to  the  impossibility  of  tows  passing  each  other 
in  the  narrow  channel  and  at  points  of  even  passing  a  barge  moored 
to  a  wharf.  Due  to  the  slight  depth  found,  all  movement  of  vessels 
must  be  made  at  high-water  stages. 

(6)  East  Chester  Creek. — This  is  a  small  tidal  stream  emptying 
into  East  Chester  Bay.  It  was  originally  navigable  at  high  tide  for 
vessels  drawing  7  feet  as  far  as  Lockwoods,  a  distance  of  2i  miles. 

The  project  for  improvement,  adopted  March  3,  1873,  provided 
for  a  channel  100  feet  wide  and  9  feet  deep,  mean  high  water,  from 
deep  water  in  East  Chester  Bay  to  a  point  3,000  feet  above  Lock- 
woods.  Estimated  cost,  $136,500;  subsequently  reduced  to  $124,000, 
as  modified  in  1891. 

Uj)  to  June  30,  1909,  $115,500  had  been  expended  on  the  project; 
of  this  amount  $25,408.78  was  for  maintenance.  There  was  received 
from  the  sale  of  maps  $2. 

The  project  has  oeen  completed  and  has  resulted  in  making  a 
channel  9  feet  deep  at  mean  high  water  and  100  feet  wide  from 
East  Chester  Bay  to  Town  dock;  thence  to  Lockwoods  somewhat 
less  than  100  feet  wide;  and  thence  to  a  point  3,000  feet  above 
Lockwoods,  100  feet  wide.  The  channel  above  Lockwoods  had 
deteriorated  to  such  extent  that  the  expenditure  under  the  last 
appropriation  resulted  in  restoring  onlv  aoout  75  feet  in  width  in 
this  section  of  the  creek  to  its  projected  depth.  Considerable  shoaling 
has  also  occurred  in  the  channel  below  Ijockwoods. 

The  appropriation  recommended  is  to  be  applied  to  maintenance. 

The  maximum  draft  that  could  be  carried  over  the  shoalest  part 
of  the  channel  on  June  30,  1909,  is  estimated  at  9  feet  at  mean  nigh 
water  in  mid-channel.  Mean  range  of  tides  is  7.1  feet.  The  head 
of  navigation  is  at  the  upper  end  of  the  artificial  channel.  The  total 
length  of  navigable  channel  is  about  2f  miles. 

The  tonnage  and  value  of  the  commerce  of  this  creek,  mainlv  in 
coal,  building  material,  and  miscellaneous  freight,  as  obtained  n*om 
the  oest  avaflable  information,  are  as  follows: 


Year. 


1890 
1902 
1903 
1904 


Value. 


Year. 


Tons. 


94,928  '  92,199,186  1906 206,276 

286,428  1,957,224  1906 282,666 

99,760  870,500  1907 354,019 

104,666  572,800  1908 273,369 

146,966  963,263 


Value. 


81,766,850 
3,063,360 
1,954,264 
2,864,000 


The  effect  of  this  improvement  has  been  to  increase  the  number  of 
firms  carrying  on  business  along  this  stream.     So  far  as  has  been 
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learned  tliis  improvement  has  made  no  change  in  freight  rates,  but 
commerce  has  greatly  increased. 

CONSOLIDATED. 

July  1,  1908,  balance  unexpended $41,548.63 

Received  from  sales 2. 00 

41, 550.63 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      29,485.01 

July  1,  1909,  balance  unexpended 12, 065. 62 

July  1,  1909,  outstanding  liabilities 174.  77 

July  1,  1909,  balance  available 11, 890.  85 

Amount  (estimated)  required  for  completion  of  existing  project 6, 485. 00 

Report  on  a  recent  survey  of  East  Chester  Creek  is  printed  in 
House  Document  No.  1250,  Sixtieth  Congress,  second  session.  Fol- 
lowing is  the  letter  of  the  Ciiief  of  Engineers  submitting  the  same : 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  December  16,  1908. 

Sir:  I  have  the  honor  to  submit  herewith,  for  transmission  to  Congress,  reports  of 
August  24,  1907,  and  November  30,  1908,  by  Col.  John  G.  D.  Knight,  Corps  of  Engi- 
neers, on  preliminary  examination  and  survev,  respectively,  authorized  by  the  river 
and  harbor  act  approved  March  2,  1907,  of  feast  Chester  Creek,  New  York,  with  a 
view  to  obtaining  a  depth  of  12  feet. 

Improvement  of  East  Chester  Creek,  under  a  project  which  provided  for  securing 
a  channel  100  feet  wide  and  9  feet  deep  at  mean  nigh  water  from  deep  water  in  East 
Chester  Bay  to  a  point  3,000  feet  above  Lockwoods,  has  been  completed  and  is  now 
beint;  maintained. 

The  present  investigation  was  authorized  with  a  view  to  obtaining  a  depth  of  12  feet 
at  mean  low  water;  but  on  account  of  the  known  high  cost  of  effecting  an  improvement 
to  this  extent,  the  local  officer  was  authorized  to  prepare  estimates  tor  the  alternative 
depths  of  12  feet  at  mean  low  water  and  12  feet  at  mean  high  water  (5  feet  at  mean 
low  water).  These  estimates  are  given  in  the  survey  report  of  November  30,  1908, 
as  $437,000 and  $103,000,  respectively,  with  estimates  ot  $5,000  and  $3,000,  respectively, 
for  annual  maintenance  after  completion. 

From  the  facts  and  for  the  reasons  given  I  concur  in  the  opinion  of  the  district  officer 
and  the  Board  of  Engineers  for  Rivers  and  Harbors  that  East  Chester  Creek  is  worthy 
of  further  improvement  by  the  General  Government  to  the  extent  of  providing  a 
channel  about  12  feet  deep  at  mean  high  water  (5  feet  at  mean  low  water),  of  dimen- 
sions and  locations  substantially  as  set  forth  in  the  report  herewith,  at  an  estimated 
cost  of  $103,000  and  $3,000  a  year  for  maintenance. 

Very  respectfully,  W.  L.  Marshall. 

Chief  of  Engineers ,  U.  S.  Army. 

The  Secretary  of  War. 

BROWNS   CREEK,  NEW   YORK. 

This  is  a  narrow  stream  which  empties  into  Great  South  Bay, 
Long  Island,  near  Browns  Point.  It  had  originally  a  depth  of  from 
1  to  3  feet  at  low  water,  a  bar  at  the  mouth  having  less  than  1  foot. 

The  project  for  improvement,  adopted  September  19,  1890,  pro- 
vides for  a  channel  100  feet  wide  and  4  feet  deep,  to  extend  from  deep 
water  in  the  bay  up  to  Sayv^ille  highway  bridge,  and  to  be  protected 
at  the  entrance  by  jetties  on  both  sides.     Estmiated  cost,  $46,000. 

Up  to  June  30,  1909,  $31,301.86  had  been  expended  on  the  project, 
of  which  amount  $6,301.86  was  for  maintenance. 

There  was  recived  from  the  sale  of  maps  $1.38. 

About  54  per  cent  of  the  work  proposed  under  the  project  has  been 
completed,  resulting  in  the  building  of  two  jetties  at  the  entrance  and 
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in  the  dredging  of  a  channel  100  feet  wide  and  4  feet  deep  at  mean 
low  water  for  a  distance  of  3,200  feet  from  the  entrance.  Because  of 
shoaling,  this  dredged  channel  was  redredged  in  1905  to  4  feet  depth 
at  mean  low  water  for  a  distance  of  about  1 ,200  feet  from  the  end  of 
the  jetties. 

The  west  jetty  is  492  feet  long  and  the  east  jetty  438  feet  long,  both 
\iath  top  width  of  3  feet  at  1  foot  above  high  water,  and  both  partly 
covered  at  the  shore  end  by  accretion.     They  are  in  bad  condition. 

Disbursements  during  the  year  were  in  payment  of  office  expenses 
and  of  the  cost  of  an  examination  of  the  locality. 

The  available  funds  and  additional  appropriation  recommended  are 
to  be  applied  to  maintenance. 

The  maximum  draft  that  could  be  carried  over  the  shoalest  part  of 
the  dredged  channel  at  mean  low  water  June  30,  1909,  is  about  2i 
feet;  mean  range  of  tides,  1  foot.  The  head  of  navigation  is  at  Che 
Sayville  highway  bridge,  about  1 J  mdes  from  the  mouth. 

Because  of  rapid  deterioration,  due  mainly  to  the  inflow  of  mud 
from  the  marshes  bounding  the  channel.  $6,204.83  has  already  been 
expended  in  redredging,  and  the  jetties,  built  only  to  about  one-third 
of  their  projected  lengths,  are  in  a  very  bad  condition. 

The  total  cost  of  completing  the  project  will  be  much  greater  than 
the  original  estimate,  and  if  the  channel,  which  is  now  only  3,200  feet 
long  and  requires  redredging,  is  extended  upstream,  the  expenditure 
for  maintenance  will  increase  proportionately. 

Considering  the  limited  number  of  vessels  using  this  creek  for 
transportation  purposes,  the  cost  of  improving  and  maintaining  the 
entire  length  of  the  creek  to  Sayville,  and  completing  the  break- 
waters as  projected,  would  be  out  of  proportion  to  the  benefits  to  be 
derived  therefrom.  It  is  therefore  recommended  that  future  appro- 
priations be  made,  not  for  extending  the  improvement,  but  only  for 
maintaining  the  present  dredged  channel. 

The  tonnage  and  value  of  the  commerce  of  this  creek,  mainly  in 
coal,  building  materials,  and  fish,  as  obtained  from  the  best  available 
information,  are  as  follows: 


Year. 

Tons. 

10,700 
11,642 
17,025 
17,630 
20,380 

Value. 

1213,800      1904... 
251,350      1905... 
454,500      1906... 
299.300      1907... 

Year. 

Tons. 

Value. 

1S96 

• 

24,000  ' 
51,675 
29,675  , 
34,975 
25,240 

1807,075 

Ig99 

1,811,196 

1901 

983,880 

1902 

1.043,865 

1903 

609.450  1    1908... 

924,780 

1 

This  improvement  has  resulted  in  providing  a  harbor  for  fishing 
boats,  but  nas  had  no  appreciable  effect  on  freight  rates. 

July  1,  1908,  balance  unexpended $4, 795. 17 

Received  from  sales 1. 38 

4, 796. 55 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement   97. 03 

July  1,  1909,  balance  unexpended 4, 699. 52 

Amount  (estimated)  required  for  completion  of  existing  project 16, 301. 86 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  baltmce  unex- 
pended July  1,  1909 3,000.00 
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EAST   BIVEB  AND  HELL  GATE,    NEW  TOBK. 

East  River,  a  tidal  strait  separating  New  York  City  from  Long 
Island,  extends  from  the  Battery  to  Throgs  Neck,  a  distance  or 
about  16  miles.  In  its  original  condition  it  was  obstructed  by  rocks 
and  reefs,  especially  in  the  part  known  as  Hell  Gate. 

The  improvement  of  this  waterway  was  commenced  in  1852,  under 
a  project  prepared  in  1848,  which  contemplated  the  removal  of  rocks 
at  Hell  Gate  and  Diamond  reef.  The  amount  expended  under  this 
project  was  $33,861.59. 

The  existing  project  for  improvement,  adopted  in  1868,  and  modi- 
fied in  1870, 1874, 1884, 1889, 1891,  and  1899,  provides  for  the  removal 
of  rocky  obstructions  from  the  channel  between  the  Battery  and 
Baretto  Point  to  depths  varying  from  18  to  26  feet,  and  for  the  con- 
struction of  sea  walls  and  dikes  where  necessary  to  guide  the  tidal 
currents.  The  cost  of  the  work  was  estimated  at  $5,639,120.  This 
is  the  estimated  cost  for  removal  of  reefs  and  rocks  only  at  Hell 
Gate,  Diamond  and  Coenties  reefs,  and  Man-o'-War  rock.  But 
from  time  to  time  other  obstructions  have  been  removed  with  the 
approval  of  higher  authority,  though  no  addition  has  been  made 
to  the  estimated  cost  of  the  project.  The  locations-  of  these  obstruc- 
tions are  reported  below.  To  these  works  should  be  added  the  con- 
struction or  a  crib  between  Great  and  Little  Mill  rocks,  and  the 
dredging  of  channels  connecting  the  main  channel  with  the  posts  of 
Davids  Island  and  Fort  Totten.  The  cost  of  this  extra  work,  extend- 
ing over  a  period  of  twenty-seven  years,  is  $575,416.  The  amount 
required  to  complete  the  project  is  therefore  increased  in  this  report 
by  that  amount,  less  $335,466,  not  required  under  the  estimate  for 
removing  Man-o'-War  rock,  or  a  net  increase  of  $239,950. 

Up  to  June  30,  1909,  $4,883,519.97  had  been  expended;  of  this 
amount,  $4,308,005.95  had  been  expended  on  the  present  project  for 
improvement;  $98.02  was  for  maintenance,  and  the  balance,  $575,416, 
on  the  works  above  enumerated  not  included  in  the  original  project. 
There  was  received  from  sales  of  condemned  property  and  maps 
$1,336.25. 

About  73  per  cent  of  the  work  proposed  under  the  present  project 
has  been  completed  and  has  resultea  in  the  removal  to  the  contem- 
plated depths  of  Diamond  reef,  oflf  Governors  Island;  Coenties  reef,  off 
Coenties  slip;  Third  street  reef;  Pilgrim  rock,  off  Twentieth  street; 
Charlotte  rock,  off  Hunters  Point;  Man-o'-War  rock,  off  Thirty- 
ninth  street;  Hallets  Point,  Ways  reef.  Shell  Drake,  and  Scaly  rock, 
in  Hell  Gate;  North  Brother  Island  reef;  reef  off  Baretto  Point;  and 
in  the  partial  removal  of  the  following: 


Localities. 


Battery  reef 

Reef  on  South  Ferry  slips 

Sbell  reef  off  Tenth  to  Nineteenth  streets 

Ferry  reef  off  Thirty-fourth  street 

Middle  reef  (Includmg  Flood  rock,  Gridiron,  Hen  and  Chickens,  and 

Negro  Heads) 

Frying  Pan  reef 

Pot  rook 

Heel  Tap 


Ft«t. 
12. 8  to  26+ 
19      to  26+ 
13 
24 

18.3 
18 

22.8 
20.5 


Least 

proposed 

depth. 


Ftti, 


26 
26 
18 
26 

26 
26 
26 
26 
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The  available  funds  and  additional  appropriation  recommended 
are  to  be  applied  to  making  a  resurvey  of  such  part  of  the  present 
project  as  may  be  necessarj^,  including  any  ledge  or  ledges  of  rock 
near  to  the  westerly  shore,  in  completmg  the  removal  of  Pot  rock, 
and  Frving  Pan  reef,  nearly  all  of  Middle  reef,  and  in  removing 
parts  or  ofctructions  above  enumerated  as  not  completed. 

The  maximum  draft  that  could  be  carried  at  mean  low  water  June 
30,  1907,  through  the  main  channel  from  the  Battery  to  Long  Island 
Sound  is  estimated  at  26  feet.  The  length  of  this  waterway  is  about 
16  miles.  The  range  of  tide  south  of  Hell  Gate  is  from  4A  to  5  feet, 
and  east  of  it  from  5  to  7  feet. 

The  traffic  in  East  River  is  very  great,  and  is  intimately  connected 
with  that  of  New  York  Harbor  proper.  It  is  impracticable  to  show 
what  proportion  belongs  to  East  Kiver,  especially  as  the  heaviest 
coastwise  traffic  is  carried  on  in  vessels  which  do  not  enter  or  clear  at 
the  custom-house. 

The  improvement  of  the  river  has  been  of  great  benefit  to  both 
local  and  through  traffic,  which  is  very  large  m  amount;  its  effect 
on  freight  rates  can  not  be  determined. 

Attention  is  invited  to  the  report  of  the  district  engineer  relative 
to  the  desirabilitv  of  removing  obstructions  in  the  channel  between 
South  Brother  ]!sland  and  Lawrence  Point  and  of  increasing  the 
present  depth  of  about  18  feet  over  Middle  Ground  to  26  feet;  and 
to  providing  a  channel  of  26  feet  between  North  and  South  Brother 
islands.  These  suggested  improvements  are  deemed  worthy  of 
consideration. 

July  L,  1908,  balance  unexpended $384, 462. 44 

Received  from  sales .50 

384, 462. 94 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment         83, 305.  21 

July  1,  1909,  balance  unexpended 301, 157.  73 

July  1,  1909,  outstanding  liabilities 9, 237.  66 

July  1,  1909,  balance  available 291, 920. 07 

July  1,  1909,  amount  covered  by  uncompleted  contracts 161, 662. 04 

Amount  (estimated)  required  for  completion  of  existing  project 1, 031, 390. 59 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911,  for  works  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 300, 000. 00 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  1084, 
Sixtieth  Congress,  second  session.  Following  is  the  letter  of  the 
Chief  of  Engineers  submitting  the  same: 

War  Depabtmbnt, 
Office  of  the  Chief  of  Engineers, 
Washington,  October  30,  1908. 

Sir:  Under  authority  conferred  by  section  3  of  the  river  and  harbor  act  approved 
March  2,  1907,  I  have  the  honor  to  submit  herewith,  for  transmission  to  the  rublic 
Printer,  reports  of  April  9,  1907,  by  Col.  D.  W.  Lock  wood.  Corps  of  En^neers,  and  of 
April  30,  19(^  (with  map^,  by  Col.  John  G.  D.  Knight,  Corps  of  Engineers,  on  pre- 
liminary examination  and  survey,  respectively,  ordered  by  said  act  of  March  2,  1907, 
of  East  Kiver,  New  York,  "between  North  Brother  and  South  Brother  islands,  with  a 
view  to  obtaining  depths  of  20,  22,  and  24  feet." 

In  his  survey  report  of  April  30,  1908,  Colonel  Knight  presents  estimates  of  cost 
of  securing  channels  at  tiiis  locality  for  each  of  the  depUis  named  in  the  act,  namely, 
1216,100,  $485,990,  and  $750,262,  for  the  depths  20,  22,  and  24  feet,  respectively. 


94  BIVEB  AND  HABBOB  BIUj. 

In  his  opimon  EajBt  River  between  North  Brother  and  South  Brother  islands  is  worthy 
of  improvement  by  the  General  Government  to  the  extent  of  obtaining  a  depth  of  24 
feet,  and  this  opinion  is  concurred  in  by  the  Board  of  Engineers  for  Rivers  and  Harbors 
and  by  the  Chief  of  Engineers. 

The  object  of  the  improvement  now  proposed  is  to  provide  an  alternative  channel  at 
a  locality  lying  within  the  limits  of  the  existing  project  for  improving  East  River  and 
Hell  Gate.  The  project  depth  for  all  the  important  channels  under  this  project  is  26 
feet,  and  in  the  opinion  of  Colonel  Knight  the  General  Government  would,  therefore, 
be  warranted  in  extending  the  improvement  now  under  consideration  to  the  same 
depth  of  26  feet,  and  he  includes  in  his  report  an  estimate  of  the  cost  of  the  necessary 
work  to  procure  that  depth.  The  Boara  of  En^neers  for  River  and  Harbors  also 
expresses  the  opinion  that  economical  considerations  would  justify  obtaining  in  the 
first  instance  the  same  depth  for  this  alternative  channel  as  that  authorized  tor  East 
River  throughout. 

While  some  dLoubt  exists  as  to  the  propriety  of  presenting  to  Congress  an  estimate 
for  work  in  excess  of  that  specifically  named  in  Uie  item  of  law  authorizing  this  inves- 
tigation, in  view  of  the  fact  that  the  unit  of  cost  of  the  additional  excavation,  if  author- 
ized at  a  later  date,  would  be  much  larger  than  if  it  had  been  originally  carried  to  the 
greater  depth,  I  am  constrained  to  permit  the  estimate  for  26-foot  depth  to  go  before 
Congress  for  such  consideration  as  it  may  be  entitled  to. 

I  recommend,  however,  that  in  case  any  degree  of  improvement  be  authorized  in 
accordance  with  the  report  and  estimates  submitted  herewith,  the  same  be  ordered 
as  an  extension  to  the  project  now  in  force  for  improving  East  River  and  Hell  Gate 
rather  than  as  a  separate  work. 

Very  respectfully,  W.  L.  Marshall, 

Chief  of  Engineers,  U.  S.  Army. 

The  Secretary  op  War. 

Following  is  the  report  of  the  Board  of  Engineers  in  House  Docu- 
ment No.  1187,  Sixtieth  Congress,  second  session: 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  C,  November  SS,  1908. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

The  within  preliminary  report  on  resurvey  of  East  River,  authorized  by  the  river 
and  harbor  act  of  March  2,  1907,  covers  a  serious  shoal  in  the  East  River,  on  which 
sufficient  information  is  at  hand  to  base  an  estimate  of  cost  of  its  removal.  Report  as 
to  other  needs  will  be  submitted,  it  is  stated  by  the  district  officer,  as  soon  as  the 
necessary  field  work  can  be  completed. 

The  magnitude  and  importance  of  the  commerce  of  East  River  are  sufficient,  in  the 
opinion  of  the  Board,  to  justify  any  reasonable  expenditure  deemed  necessary  for 
the  safety  and  convenience  of  that  commerce.  One  of  the  greatest  obstructions  to 
safe  navigation  is  the  shoals  near  the  entrance  to  Little  Hell  Gate,  the  removal  of 
which  to  a  depth  of  26  feet  the  district  officer  estimates  will  cost  about  $1,733,000. 

The  Board  concurs  with  the  district  officer  in  believing  East  River  to  be  worthy  of 
further  improvement  to  this  extent. 

For  the  Board : 

D.   W.    LOCKWOOD, 

Colonel  J  Corps  of  Engineers^ 
Senior  Member  of  the  Board. 

HARLEM   RIVER,    NEW   YORK. 

The  Harlem  River  and  Spuyten  Duyvil  Creek,  both  included  in 
the  improvement,  are  two  waterways  of  a  joint  length  of  about  8 
miles  which  join  at  Kin^sbridge,  N.  Y.,  and  separate  Manhattan 
Island  from  the  mainland.  The  narrow  channel  at  their  junction 
was  obstructed  by  a  ledge  of  rocks  awash  at  low  tide. 

Before  improvement  the  Harlem  River  had  an  available  depth  of 
10  feet  at  mean  low  water  from  the  East  River  to  Morris  dock,  except 
at  Highbridge,  where  it  was  only  6  feet  deep.  From  Morris  dock  to 
Fordham  Landing  there  was  a  crooked  channel  7  feet  deep,  and  above 
the  latter  place  the  river  could  be  used  only  by  the  smallest  class  of 
vessels,  ^uyten  Duyvil  Creek  from  Kingsbridge  to  the  Hudson 
had  a  depth  of  4  feet. 
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The  original  project  for  improvement,  adopted  in  1874,  provided 
for  the  removal  of  old  bridge  piers,  Candle  Factory  reef,  and  bowl- 
ders at  various  places  near  the  East  River  to  a  depth  of  12  feet,  the 
cost  of  the  work  being  estimated  at  $167,875.56.  In  furtherance  of 
this  project  $21,000  was  expended. 

The  existinjg  project,  adopted  June  18,  1878,  and  modified  October 
7,  1886,  provides  for  a  continuous  channel  400  feet  wide  and  15  feet 
deep  from  the  East  River  to  the  Hudson  River,  except  about  1,300 
feet  north  of  Highbridge,  where  the  width  was  made  375  feet,  and 
at  the  rock  cut  throu^  Dyckmans  Meadow,  where  the  width  was 
reduced  to  350  feet  and  the  depth  increased  to  18  feet.  Estimated 
cost,  $2,700,000. 

On  Jxme  30,  1909,  $1,530,824.50  had  been  expended  on  the  present 
project,  all  for  improvement.  There  was  received  on  account  of 
reimbursements  for  damages  to  government  property  $108.97,  and 
from  the  sale  of  maps  $2.10. 

About  57  per  cent  of  the  work  proposed  under  the  present  project 
has  been  completed,  resulting  in  mailing  a  channel  15  feet  deep  at 
mean  low  water  and  width  of  about  400  feet  from  Willis  Avenue 
Bridge  to  the  Madison  avenue  permanent  bridge  except  immediately 
north  of  the  easterly  pier  of  the  Second  Avenue  Bridge,  where  ledge 
rock  projects  above  the  improvement  plane;  thence  to  One  hundred 
and  forty-fifth  Street  Bridge  the  same  depth  and  250  to  300  feet  in 
width;  thence  to  Macombs  Dam  Bridge  the  same  depth  and  150  feet 
in  width.  The  available  depth  through  the  westerly  draw  channel 
at  Macombs  Dam  Bridge  is  about  12  feet;  the  channel  through  the 
easterly  draw  opening  is  not  navigable,  being  obstructed  by  a  rocky 
ledge  which  projects  above  the  low-water  plane  to  within  a  short 
distance  of  the  rest  pier.  Below  Willis  Avenue  Bridge  between  One 
hundred  and  twenty-second  and  One  hundred  and  twenty-sixth 
streets,  the  channel  of  15  feet  depth  is  about  100  feet  wide;  both 
above  and  below  this  section  of  the  river  the  width  rapidly  increases 
to  400  feet  and  over.  In  1907  a  channel  15  feet  deep  and  150  feet 
wide  was  dredged  from  Macombs  Dam  Bridge  to  the  Hudson  River; 
it  is  probable  that  since  this  work  was  completed  the  channel  has 
been  narrowed  by  the  filling  in  of  material  from  the  sides.  The  rock 
cut  through  Dyckmans  Meadow  has  been  completed. 

The  available  funds  and  additional  appropnation  recommended 
are  to  be  applied  to  continuing  the  improvement  at  and  east  of 
Macombs  Dam  Bridge. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  through 
the  channel  from  East  River  to  Hudson  River  at  mean  low  water  is 
estimated  at  15  feet,  except  through  the  channel  at  Macombs  Dam 
Bridge,  where  the  depth  is  but  about  12  feet. 

The  tonnage  and  value  of  the  commerce  of  this  river,  which  is 
general  in  character,  as  obtained  from  the  best  available  information, 
are  as  follows:    . 


Year. 


1805 
1903 
1904 
1906 


Tons. 


Value. 


Year. 


7,533,604  $203,707,376 
6,910,386  282,186,100 
9,130,763  ,  231,384,001 
9,996,021  I    270,210,309 


1906 
1907 
1908 


Tons. 


Value. 


11,385,649   (?)«04,359,757 


12,385,507 
«43,768,658 


313, 380, 743 
410,100,000 


a  Increase  due  to  failure  In  past  on  the  part  of  large  transportation  interests  to  respond  to  requests  in 
past  years  for  statistics. 
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The  principal  benefit  derived  from  the  improvement  has  been  in  the 
way  of  increased  facihties  for  handUng  shipments,  which  make  a 
material  saving  in  the  cost  of  transportation. 

July  1,  1908,  balance  unexpended |98, 500. 14 

Collection  damage  to  drill  scow  Hudson ^ 67. 80 

Amount  allottea  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 22, 000. 00 

120,567.94 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment  : 84, 281.  37 

July  1,  1909,  balance  unexpended 36, 286. 57 

July  1,  1909,  outstanding  habilities 8, 252. 80 

July  1,  1909,  balance  available 28, 033. 77 

July  1,  1909,  amount  covered  by  uncompleted  contracts 11, 919. 40 

Amount  (estimated)  required  for  completion  of  existing  project 1, 133, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
July  1,  1909 300, 000. 00 

HUDSON    RIVER,    NEW   YORK. 

The  portion  of  this  river  which  is  now  under  improvement  is  the 
stretch  beginning  at  the  state  dam  at  Troy  and  extending  downstream 
to  CoxsackiC;  a  distance  of  28  miles,  tn  its  natural  condition  the 
channel  was  narrow  and  crooked,  with  a  navigable  depth  of  4  feet 
between  the  state  dam  and  Albany,  of  7^  feet  between  Albany  and 
New  Baltimore,  of  11  feet  between  New  Baltimore  and  Coxsackie, 
and  of  12  feet  or  more  below  Coxsackie. 

The  original  project  for  improvement,  adopted  in  1834,  modified  in 
1852  and  again  in  1866,  had  for  its  object  the  securing  of  a  navigable 
channel  of  sufficient  width  and  9  feet  aeep  between  Troy  and  Albany, 
and  11  feet  deep  between  Albany  and  New  Baltimore.  In  carrying 
out  this  work  $1,667,938  was  expended. 

The  existing  project,  adopted  July  13,  1892,  and  modified  March 
3,  1899,  provides  for  a  12-foot  channel  150  feet  wide  from  the  state 
dam  to  tne  foot  of  Jacob  street,  Troy;  thence  gradually  increasing  in 
width  to  400  feet  at  the  foot  of  Broadway,  Troy ;  thence  400  feet  wide 
to  Coxsackie.  This  work  was  estimated  to  cost  $4,343,863.  The  act 
of  March  3,  1905,  authorized  the  expenditure,  in  the  discretion  of  the 
Secretary  of  War,  of  $85,000  of  the  amount  appropriated  by  that  act 
for  improving  Hudson  River,  for  the  removal  of  Stonehouse  bar, 
opposite  New  Baltimore.  Forty  thousand  two  hundred  and  eighty- 
eight  dollars  and  forty-two  cents  has  been  expended  On  this  work, 
Tne  same  act  authorized  the  expenditure  of  not  exceeding  $10,000  in 
providing  a  channel  for  access  to  the  harbor  of  Tarry  town,  all  of  which 
amount  has  been  expended  under  this  authority.  The  act  of  March  2, 
1907,  authorized  the  expenditure  of  $5,000  in  removing  the  bar  and 
deepening  the  channel  at  the  mouth  of  Schodack  Creek.  Under  this 
autnority  $4,432.37  was  expended. 

On  June  30,  1909,  $3,740,335.60  had  been  expended;  of  this 
amount  $3,705,202.14  had  been  expended  on  the  present  project,  of 
which  $313,497.48  was  for  maintenance;  and  the  balance,  $54,720.79, 
on  the  works  above  enumerated  not  incluxled  in  the  project.  There 
was  received  from  sales  of  maps,  $86.52;  from  sale  of  typewriter, 
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$35;  from  repayments,  $10.06;  from  reimbursements  on  account  of 
removal  of  obstructions  from  the  channel,  $78.10. 

About  85  per  cent  of  the  work  proposed  under  the  present  project 
has  been  completed,  resulting  in  a  navigable  channel  of  not  less  width 
than  190  feet,  and  maximum  depth  of  12  feet  at  mean  low  water  from 
Coxsackie  to  the  Delaware  ana  Hudson  Conipany's  bridge  at  Troy. 
N.  Y.,  except  at  the  New  York  Central  and  Hudson  River  Railroad 
Company's  freight  bridge  at  Albany,  where  the  channel  through  the 
draw^  spans  is  contracted  to  a  maximum  of  90  feet;  and  a  depth  of  11 
feet  and  width  of  75  feet  from  the  Delaware  and  Hudson  Company's 
bridge  to  within  900  feet  of  the  sloop  lock  at  the  state  dam.  The 
depth  over  the  miter  sill  of  the  sloop  lock  is  4^  feet. 

The  range  of  the  tides  in  seasons  of  moderate  rain  varies  from  2.55 
feet  at  the  state  dam,  2.89  feet  at 'Broadway,  Troy,  2.84  feet  at 
Albany,  to  3.69  feet  at  Coxsackie,  being  an  increase  in  elevation  of 
high  water  of  about  0.5  foot  at  Albany  and  at  the  foot  of  Broadway, 
Troy.  The  head  of  navigation  for  the  tidal  portion  of  the  river  is  at 
the  state  dam,  153  miles  from  the  Battery  m  New  York  City.  The 
total  length  of  navigable  channel  under  improvement  is  28  miles. 

For  results  of  previous  tidal  observations,  reference  is  made  to  the 
Report  of  the  Chief  of  Engineers  for  1897,  page  998,  and  1900,  page 
1490. 

The  commerce  within  the  limits  of  the  improvement,  mainly  in 
general  merchandise,  farm  products,  building  material,  fuel,  and  ice, 
amounted  to  3,325,360  tons,  valued  at  $75,664,748  in  1906,  to 
2,881,168  tons,  valued  at  $66,853,731  in  1907,  and  to  2,945,921  tons, 
valued  at  $120,421,651  in  1908. 

The  effect  of  the  improvement  has  probably  been  to  reduce  freight 
rates. 

The  available  funds  and  additional  appropriation  recommended 
are  to  be  appUed  to  continuing  the  improvement  and  to  maintenance. 

July  1,  1908,  balance  unexpended $196,689.19 

Received,  sale  of  maps,  $35.02;  sale  of  property,  $35 70. 02 

Amount  allotted  from  appropriation  by  nver  and  harbor  act  approved 

March  3,  1909 39,000.00 

Received  by  collection 4. 46 

235, 763. 66 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $145, 772. 44 

For  maintenance  of  improvement 34, 310. 58 

180,083.02 

July  1,  1909,  balance  unexpended 55,680.64 

July  1,  1909,  outstanding  Imbilities 18, 688. 53 

July  1,  1909,  balance  available 36, 992. 11 

July  1,  1909,  amount  covered  by  uncompleted  contracts 3, 152.  90 

Amount  (estimated)  required  for  completion  of  existing  project 951, 408. 17 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jime  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 350, 000. 00 

The  following  is  from  the  report  of  the  House  committee : 

In  the  act  of  March  3,  1909,  a  survey  was  ordered  for  the  Hudson  River,  providing 
for  a  depth  of  12  feet  at  the  lowest  stage  of  water.  This  improvement  is  to  furnish  a 
suitable  outlet  for  the  1,000-ton  baige  canal  now  being  constructed  by  the  State  of 

S.  Bep.  527,  61—2 7 
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New  York  at  an  expense  of  1101,000,000.  It  is  regretted  that  the  report  of  the  engi- 
neers did  not  reach  the  committee  in  time  for  the  adoption  of  this  project,  but  the 
committee  is  advised  that  it  will  be  submitted  to  Congress  in  time  for  action  by  the 
Senate  Committee  on  Commerce;  and  that  an  appropriation  will  then  be  inserted 
in  this  bill  by  that  committee,  suitable  to  the  magnitude  of  this  great  work,  is  the 
belief  of  this  committee.  An  important  section  of  the  state  bai^e  canal  will  be  opened 
before  the  close  of  navigation  in  1914,  and  in  order  to  have  a  sufficient  channel  for 
barges  to  pass  unvexed  to  the  sea,  it  is  absolutely  essential  that  work  in  the  Hudson 
River  begm  in  1910, 

NEWTOWN   CBEEK,  NEW  YORK. 

This  creek;  an  inlet  of  the  Bast  River,  extending  inland  between 
Kings  and  Queens  counties,  N.  Y.,  for  a  distance  of  about  4  miles,  had 
a  natural  depth  varying  from  12^  feet  at  the  mouth  to  4  feet  at  the 
head  of  navigation. 

The  original  project,  adopted  in  1S80  and  modified  in  1884,  pro- 
vided for  a  channel  240  feet  wide  and  21  feet  deep  from  the  moutn  to 
the  Vernon  Avenue  Bridge;  thence  to  the  head  of  navigation  on  both 
branches  or  channels  decreasing  from  175  to  100  feet  in  width  and 
from  18  to  10  feet  in  depth,  llie  cost  of  the  work  was  estimated  at 
$255,500.     In  carrying  out  this  project  $197,500  was  expended. 

The  existing  project,  adopted  June  3,  1896,  is  to  secure  a  uniform 
channel,  125  reet  wide  and  18  feet  deep,  from  the  East  River  to  the 
head  of  navigation  in  the  creek  and  in  English  Kills  at  the  Metro- 
politan avenue  bridges,  at  an  estimated  cost  of  $450,000.  This  esti- 
mate was  subsequently  reduced  to  $228,000. 

Up  to  June  30, 1909,  $221,364.88  had  been  expended  on  the  project. 
Of  tnis  amount  $21,420.31  was  for  maintenance. 

About  94  per  cent  of  the  work  proposed  under  the  present  project 
has  been  completed,  resulting  in  a  channel  of  the  projected  wiath  and 
depth,  with  the  exception  of  some  widening  at  the  entrance.  The 
dredged  channel  has  deteriorated  to  a  considerable  extent. 

The  available  funds  and  additional  appropriation  recommended 
are  to  be  applied  to  completing  the  improvement  and  to  maintenance. 

The  maximum  draft  that  could  be  carried  over  the  shoalest  part 
of  the  channel  June  30,  1909,  at  mean  low  water  is  probably  not  more 
than  16  feet.  The  mean  ran^e  of  tides  is  about  4J  feet.  The  total 
length  of  navigable  channels  is  about  4  miles.  The  head  of  naviga- 
tion in  the  creek  and  kills  is  at  the  Metropolitan  avenue  bridges. 

The  tonnage  and  value  of  the  commerce  of  this  creek,  mainly  in 
coal,  building  materials,  oil,  and  general  merchandise,  as  obtained 
from  the  best  available  information,  are  as  follows : 


Year. 


1903 
1904 
1905 


Tons. 


2,676,025 
3,771,726 
3,428,404 


Value. 


190,535,640 
108,313,377 
130,812,974 


Year. 


1906 
1907 
1908 


Tons. 


I 


Value. 


2,803,380  I  S214,n4,751 
3,108,374  '  175,229,346 
4,181,528  •      229,994,000 


The  increased  depth  resulting  from  this  improvement  has  greatly 
benefited  commerce. 

Freight  rates  have  been  reported  as  greatlv  reduced  by  this  im- 
provement.    It  is  difQcult  if  not  impracticable  to  ascertain  details; 
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but  the  large  and  valuable  commerce  of  this  water  is  the  best  index  to 
the  effect  of  the  improvement. 

Amount  that  can  be  profitably  expended  in  fiecal  year  ending  June  30, 1911, 
exclusive  of  the  balance  unexpended  July  1,  1909,  for  nuuntenance  ol 
improvement $10, 000 

NIAGARA   RIVEB;    NEW  YORK. 

From  the  foot  of  Tonawanda  Island  to  GUI  Creek  is  approximately 
7}  miles,  the  bottom  being  composed  of  hardpan  and  rock  ledges.  A 
navigable  channel  of  12  feet  depth  and  200  feet  wide,  except  across 
Cajnga  Island  shoal  where  the  width  is  from  150  to  170  feet,  is  now 
available  from  Tonawanda  to  Sclilosser's  dock,  about  2,000  feet  above 
Gill  Creek. 

The  present  commerce  consists  of  about  20,000  tons  of  pulp  wood, 
valued  at  $40,000,  and  about  3,000  tons  of  other  commodities. 

The  passenger  business  using  this  channel  consists  of  excursions 
from  Buffalo  on  steamers  of  6  to  8  feet  draft,  usually  accompanied 
by  a  picnic  barge  of  2  to  4  feet  draft  towed  alongside.  During  the 
season  of  about  four  months,  June  to  September,  from  one  to  five  of 
these  vessels  daily  carry  parties  down  the  American  channel,  around 
the  foot  of  Grand  Island,  and  return  to  Buffalo  by  the  Canadian 
channel;  occasionally  a  party  is  landed  at  Schlosser's  dock.  This 
passenger  business  will  probably  continue  and  may  increase  with  the 
mcrease  of  population  along  the  Niagara  frontier. 

The  following  report  of  tne  Board  of  Engineers  on  a  recent  survey 
is  concurred  inby  the  Chief  of  Engineers  and  printed  in  House  Docu- 
ment No.  75,  Sixtieth  Congress,  first  session: 

Board  of  Enoxneerb  for  Rivers  and  Harbors, 

Washington,  D.  C,  June  24, 1907 > 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Army. 

In  tne  witmn  report  the  district  officer  estimates  that  the  channel  across  Cayuga 
Island  shoal  can  be  completed  to  the  full  width  of  200  feet  and  depth  of  12  feet  at  mean 
river  level,  as  contemplated  by  the  modified  project  of  August  18,  1894,  at  a  total  cost 
of  110,000. 

The  statistics  furnished  by  the  district  officer  indicate  that  only  a  small  amount  of 
commerce  has  hitherto  been  carried  on  the  American  channel  between  Tonawanda 
and  Niagara  Falls.  The  locality  is  one  which  is  rapidly  being  developed^  owing  to 
the  establishment  of  manufactones,  which  are  attracted  by  the  cheap  electrical  power 
generated  at  the  Falls.  With  the  completion  of  the  enlarged  Erie  Canal  it  is  probable 
that  further  impetus  will  be  given  to  industrial  activity  along  the  shore  of^  Niagara 
River,  and  it  seems  desirable  that  the  American  channel  between  the  terminus  of 
the  Erie  Canal  and  Niagara  Falls  should  be  available  for  such  traffic  as  now  exists  or 
which  may  be  created  in  the  future. 

As  the  cost  of  completing  this  improvement  is  small  and  the  character  of  the  river 
bed  is  such  that  no  expense  for  maintenance  need  be  considered,  the  Board  is  of  the 
opinion  that  it  is  advisable  for  the  United  States  to  undertake  the  work  in  accordance 
with  the  plan  presented  by  the  district  officer. 

WAPPINGBB  CREEK,  NEW  YORK. 

Wappinger  Creek  is  a  small  stream  which  empties  into  the  Hudson 
River  from  the  east  about  one-half  mile  below  the  village  of  New  Ham- 
burg, N.  Y.;  it  is  navigable  from  its  mouth  for  a  distance  of  about  2 
miles  to  the  works  of  the  Dutchess  Company,  which  are  located  just 
below  the  falls  and  at  the  head  of  navigation.  The  entrance  to  the 
creek  is  through  a  drawbridge  over  which  passes  the  New  York  Cen- 
tral and  Hudson  River  Rauroad.  The  depth  before  improvement 
did  not  exceed  6  feet,  and  the  width  of  channel  varied  rrom  25  to 
75  feet. 
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The  original  project  for  improvement,  adopted  September  19,  1890, 
provided  for  a  channel  8  feet  deep  at  mean  low  water  and  80  feet 
wide,  at  an  estimated  cost  of  $13,000.  The  project  was  completed 
April  30,  1892,  at  a  cost  of  $13,000,  and  resulted  in  making  a  chan- 
nel of  the  projected  width  and  depth. 

The  expenditures  during  the  past  fiscal  year  were  for  resurvey  of 
the  creek,  examining  new  drawbridge,  etc. 

Up  to  June  30,  1909,  $18,849.34  had  been  expended  on  the  project; 
of  this  amount,  $5,849.34  was  for  maintenance. 

To  maintain  the  channel  width  and  depth  as  projected  repeated 
redredging  is  necessary.  A  recent  survey  of  the  creek  from  its  mouth 
to  the  falls  shows  that  shoaling  has  occurred  to  such  extent  the  expend- 
iture of  the  balance  of  funds  available  for  this  work  would  not  result 
in  a  material  benefit  to  navigation.  It  is  therefore  proposed  to  delay 
further  work  until  additional  funds  are  made  availaole  by  act  of 
Congress. 

During  the  past  year  the  New  York  Central  and  Hudson  River 
Railroad  Company  completed  the  erection  of  a  new  draw  of  40  feet 
horizontal  clearance  a  short  distance  south  of  the  old  draw  span,  and 
connected  the  new  location  with  the  channel  improved  by  the  United 
States  by  dredging  to  a  depth  of  8  feet  at  mean  low  water,  except 
for  a  few  minor  obstructions  in  the  draw  opening  which  have  yet  to 
be  removed  by  the  railroad  company. 

The  available  funds  and  additional  appropriation  recommended 
are  to  be  applied  to  maintenance. 

The  greatest  draft  that  can  be  carried,  June  30, 1909,  at  mean  low 
water  from  deep  water  in  the  Hudson  River  to  the  head  of  naviga- 
tion is  about  7  feet.  The  mean  rise  and  fall  of  tides  at  the  mouth  of 
the  creek  is  about  3.3  feet.  The  total  length  of  navigable  channel  is 
about  2  miles. 

The  lonnage  and  value  of  the  commerce  of  this  creek,  mainly  in 
cotton  goods,  clothing,  building  material,  and  fuel,  as  obtained  from 
the  best  available  information,  are  as  follows : 


Year. 

Tons. 

Valae. 

Year. 

Tons. 

Value. 

1904 

56,927 
49,562 
46,194 

$7,955,975 

4,872,903 

572,399 

1907 

44,493 
41,574 

$445,765 

1906 

1908 

a  6, 990, 600 

1906 

a  Increase  due  to  more  accurate  returns  from  interested  parties  for  1906  than  for  1906  and  1907. 

It  is  reported  that  commercial  interests  have  been  greatly  bene- 
fited by  the  improvement,  but  no  reduction  in  freight  rates  has 
resulted  therefrom. 

July  1,  1908,  balance  unexpended $3,000.00 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 1, 349. 34 

July  1,  1909,  balance  unexpended 1, 650. 66 

July  1,  1909,  outstanding  liabilities 16. 71 

July  1,  1909,  balance  available 1, 633. 95 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balsuice  unex- 
pended July  1,  1909 5, 000. 00 
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WESTCHESTER   CREEK,    NEW   YORK. 

The  following  is  printed  in  Rivers  and  Harbors  Committee  Docu- 
ment No.  7,  Sixty-nrst  Congress,  second  session: 

Board  of  Enoineera  for  Rivers  and  Harbors, 

Washington,  D.  C,  Ajml  15,  1907. 

General:  1.  By  your  reference  the  Board  has  had  under  consideration  a  resolu- 
tion of  the  Committee  on  Rivers  and  Harbors  of  the  I(ouse  of  Representatives,  requir- 
ing among  other  things  the  opinion  of  the  Board  in  reference  to  the  improvement  of 
Westchester  Creek,  New  York,  as  follows: 

"Resolved,  by  the  Committee  on  Rivers  and  Harbors  of  the  House  of  Representatives , 
That  the  Board  of  Ennneers  for  Rivers  and  Harbors  created  by  the  act  of  June  thir- 
teenth, nineteen  hunc&ed  and  two,  be,  and  it  is  hereby,  requested  to  further  consider 
the  examinations  and  surveys  for  the  improvement  of  the  following-named  rivers 
and  harbors,  and  to  report  its  conclusions  thereon.    *    *    *. " 

2.  Pursuant  to  the  request  of  the  Committee  on  Rivers  and  Harbors,  the  Board  has 
carefully  reviewed  the  reports  on  preliminary  examinations  and  surveys  heretofore 
made  of  Westchaster  Creek,  and  has  had  before  it  a  letter  recently  received  from  the 
district  officer  giving  information  as  to  existing  conditions  and  the  commercial  devel- 
opment of  the  locality. 

3.  Two  investigations  of  this  stream  have  been  authorized  by  law.  The  act  of 
September  19,  1890,  ordered  a  preliminary  examination  of  "Westchester  Creek,  Weet- 
chefiter  and  New  York  counties,"  the  report  on  which  was  submitted  by  Lieut.  Col, 
G.  L.  GUlespie,  Corps  of  Engineers,  under  date  of  September  29,  1890.  The  locality 
being  coiuiaered  worthy  of  improvement,  a  survey  was  made  and  an  estimate  of  cost 
amounting  to  127,500,  presented  for  the  work  deemed  necessary.  The  act  of  March  3, 
1899,  ordered  a  prelimmary  examination  of  "Westchester  Creefc,"  the  report  on  which 
was  submitted  under  date  of  September  15,  1899,  by  Lieut.  Col.  W.  H.  H.  Benyaurd, 
Corps  of  Engineers.  Colonel  Benyaurd  found  that  conditions  had  not  materially 
changed  since  the  former  examination,  and  reported  that  a  plan  and  estimate  of  cost 
of  the  improvement  of  this  stream,  which  he  aeemed  advisable,  could  be  submitted 
without  further  smrvey.  A  project  for  improvement  substantially  the  same  as  that 
recommended  by  Colonel  Giliespie  was  presented  in  his  report  of  November  28,  1899, 
as  follows: 

For  dredging  a  channel  8  feet  deep  at  mean  low  water  and  100  feet  wide  across 
tiie  eetnary |7, 200 

For  di«dging  a  channel  8  feet  deep  at  mean  low  water  and  80  feet  wide,  from 
the  estuary  to  a  point  about  1,0(X)  feet  above  Scriven's  dock 3, 000 

For  dredging  a  channel  8  feet  deep  at  mean  low  water  and  60  feet  wide,  from 
a  point  about  1,000  feet  above  Scriven's  dock  to  the  head  of  navigation 27, 000 

Total  (124,000  cubic  yards,  at  30  cents) 37, 200 

Contingencies,  supervision,  etc.,  15  per  cent 5, 580 

42,780 
For  annual  maintenance 2, 000 

The  above  project  is  designed  to  provide  a  depth  of  8  feet  at  mean  low  water  from 
deep  water  in  East  River  to  the  wharves  at  Westchester,  a  distance  of  2}  miles,  which 
would  give  a  depth  of  15  feet  at  high  water. 

4.  In  1890  the  commerce  of  Westchester  Creek  was  reported  to  amount  to  50,000 
tons,  valued  at  $242,000,  being  carried  in  canal  boats,  scows,  and  lighters  drawing  5  to  8 
feet.  In  1899  the  tonnage  had  increased  to  about  double  that  amount,  while  informa- 
tion recently  received  from  the  district  officer  indicate.^  that  the  commerce  has 
increased  materially  since  those  reports  were  made.  The  bulk  of  the  commerce  con- 
sists of  building  materials,  the  importation  of  which  naturally  increa8es  with  the 
settling  up  of  the  contiguous  territory.  It  is  reported  that  the  section  to  be  benefited 
by  this  improvement  has  doubled  its  population  in  the  last  five  or  six  years,  and  its 
proximity  to  New  York  City  would  appear  to  afford  reasonable  pro.-pect  of  continued 
growth.  The  character  of  the  commerce  Is  puch  that  it  ran  not  be  economically 
transported  on  the  small  low- water  depth  now  available. 

5.  After  careful  consideration  the  Board  believes  that  the  cost  of  providing  a 
channel  8  feet  deep  at  mean  low  water  from  East  River  to  the  wharves  at  Westchester 
is  reasonable  when  compared  with  the  benefits  which  such  an  improvement  will 
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afford.    The  estimate  of  $42,780,  made  in  1899,  may  require  some  modification,  but 
it  is  believed  to  be  sufficiently  accurate  to  determine  the  advisability  of  the  improve- 
ment and  to  afford  a  basis  for  appropriation. 
For  the  Board: 

Very  respectfully,  D.  W.  Lockwood, 

CoUmely  Corps  of  Engineers ^ 
Senior  Member  of  the  Board. 
Brig.  Gen.  A.  MacKenzie, 

Chief  of  Engineers f  u.  8.  Army, 

WashmgUm,  D.  C. 

ABTHUB   KILL,   OB   STATEN   ISLAND   SOUND,   AND   CHANNEL   BETWEEN 

STATEN   ISLAND  AND  NEW  JEBSEY. 

(a)  AvQiUT  KiUf  or  Staten  Island  Sound ,  New  York  and  New  Jersey. — 
This  is  a  waterway  about  12  miles  long,  which,  together  with  the 
lower  end  of  Newark  Bay,  2  miles  long,  and  the  Kill  van  Kull,  3 
miles  long,  forms  the  inland  waterway  between  upper  New  York 
Harbor  and  Karitan  Bay.  The  section  now  contemplated  under 
this  improvement  consists  of  the  14  miles  Of  channel  oetween  Kill 
van  Kull  and  Raritan  Bay.  The  original  depth  through  the  Arthur 
Kill,  or  Staten  Island  Sound,  at  mean  low  water  was  15  feet  and 
upward,  in  a  channel  100  to  1,000  feet  in  width.  Through  the 
lower  end  of  Newark  Bay  the  navigable  channel  depth  was  about 
14  feet  at  mean  low  water,  the  result  of  an  improvement  commenced 
in  1874  and  continued  up  to  the  present  time.  In  the  present 
project  the  new  channel  was  cut  through. the  flats  to  the  southward 
of  the  original  channel,  on  which  the  depth  was  1  to  2  feet  at  mean 
low  water. 

Projects:  Sections  of  this  waterway  have  been  under  improvement 
by  the  United  States  under  the  titles  of  "Channel  between  Staten 
Island  and  New  Jersey,''  adopted  in  1880,  superseding  the  project  of 
1874,  and  "Arthur  Kill,''  adopted  in  1888.  The  former  provided  for 
a  depth  of  14  feet  and  width  of  400  feet  through  the  lower  part  of 
Newark  Bay,  and  the  latter  for  the  removal  of  Steep  Point,  in  order 
to  straighten  the  channel  to  the  southwestward  of  the  Baltimore  and 
Ohio  Railroad  bridge. 

Details  and  references  as  to  these  projects  are  printed  in  current 
report  under  the  head  of  "Channel  between  Staten  Island  and  New 
Jersey,"  which  project  is  still  in  force. 

The  existing  project  for  this  improvement,  adopted  by  the  river 
and  harbor  act  approved  June  13,  1902,  provides  for  making  and 
maintaining  a  channel  from  Kill  van  Kull  to  Raritan  Bay,  New  York 
and  New  Jersey,  by  means  of  dredging  and  diking,  300  feet  wide 
and  21  feet  deep  at  mean  low  water,  at  an  estimated  cost  of  S696,000, 
and  $5,000  for  annual  cost  of  maintenance.  Work  under  this  project 
is  authorized  to  be  done  under  continuing  contracts,  $91,000  of  the 
authorization  still  remaining  to  be  appropriated.  The  amount 
expended  on  the  project  to  June  30,  1909,  was  $446,924.43;  of  this 
amount  $22.10  was  derived  from  the  sale  of  maps. 

'  Operations  during  the  past  fiscal  year  consisted  in  dredging,  under 
a  continuing  contract,  approved  by  the  department  on  October  27, 
1903,  upon  which  work  was  commenced  on  December  2,  1903.  Dur- 
ing the  year  593,926  cubic  yards  of  material  were  removed  from 
several  sections  of  the  channel  between  Shooters  Island  and  Carteret. 
About  six-sevenths  of  the  dredging  contemplated  by  this  project  has 
been  completed,  and  the  21 -foot  channel  has  been  dredged  through 
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the  waterway,  with  widths  of  about  300  feet.     Shoaling  in  the  upper 
►art  of  the  channel,  particularly  in  the  vicinity  of  Comer  Stake 

^ht,  has  reduced  the  denth  to  about  18  feet  at  mean  low  water, 
will  be  recbedged  unoier  contract  in  force  and  in  progress. 

The  maximum  draft  that  could  be  carried  through  the  waterway 
on  June  30,  1909,  was  18  to  20  feet  at  mean  low  water.  Mean  range 
of  tides,  5  feet. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable 
expenditure  to  rock  removal  in  continuing  the  improvement  and  to 
dredging  for  maintenance  in  accordance  with  the  adopted  project. 

The  freight  carried  through  this  waterway  consists  of  oil,  coal, 
ores,  clay  products,  chemicals,  fertilizers,  grain,  machinery,  manufac- 
tures, and  general  merchandise,  and  amounted  in  1899  to  11,311,991 
tons,  in  1900  to  11,047,633  tons,  in  1901  to  11,651,300  tons,  in  1902 
to  14,517,079  tons,  in  1903  to  11,512,420  tons,  m  1905  to  11,721,861 
tons,  valued  at  $265,193,813,  in  1906  to  16,574,840  tons,  valued  at 
$355,579,817,  in  1907  to  14,948,077  tons,  valued  at  $245,032,666, 
and  in  1908  to  15,995,231  tons,  valued  at  $239,395^113.  Tonnage 
reported  heretofore  in  ^oss  tons;  reported  this  vear  m  short  tons. 

it  appears  from  inquinr  that  no  estimate  can  be  made  of  the  exact 
effect  of  the  project  on  freight  rates,  except  to  the  local  commerce. 
The  rates  on  this  have  been  reduced  by  this  improvement,  and  will 
be  further  reduced  when  the  improvement  has  adyanced  to  the  extent 
of  providing  a  practicable  navigable  channel  of  21  feet. 

(5)  Channel  between  Staten  island  and  New  Jersey. — This  channel 
is  an  inland  waterway,  about  17  miles  long,  connecting  New  York 
Harbor  with  Raritan  Bay.  It  consists  of  the  Kill  van  Kull,  connect- 
ing the  upper  bay  with  Newark  Bay,  and  the  Arthur  Kill,  connecting 
Newark  fiay  with  Raritan  Bay. 

The  natural  depth  through  the  channel  was  15  feet  or  more,  except 
for  a  distance  of  about  If  miles  in  Newark  Bay,  where  there  was  a 
shoal  with  a  crooked  channel  9^  feet  deep,  bordered  by  flats  with 
depth  of  about  2  feet  of  water.  The  improvement  of  the  "channel 
between  Staten  Island  and  New  Jersey''  consists  in  the  deepening  of 
the  channel  across  this  shoal. 

The  first  project,  adopted  by  the  river  and  harbor  act  of  June  23, 
1874,  was  for  making  this  channel  from  14  to  16  feet  deep,  at  an  esti- 
mated cost  of  $443,211.  The  only  work  done  under  it  was  the  build- 
ing of  2,237  linear  feet  of  diking,  at  a  cost  of  $50,000. 

The  second  and  existing  project  was  adopted  in  1880,  which,  with 
subsequent  modifications,  proposed  to  dredge  through  the  shoal  a 
channel  400  feet  wide  and  14  feet  deep  at  mean  low  water,  the  cost 
being  estimated  at  $210,000. 

A  supplemental  project  was  adopted  by  the  river  and  harbor  act  of 
August  11,  1888,  which  had  for  its  object  the  removal  of  the  point  of 
land  known  as  ''Steep  Point,''  for  the  straightening  of  the  channel 
to  the  westward  of  the  Baltimore  and  Ohio  Railroad  bridge.  The 
work  was  carried  on  under  the  title  of  *' Improvement  of  Arthur  Kill, 
New  York  and  New  Jersey,''  1888-1895.  The  cost  was  estimated  at 
$26,500,  and  the  work  was  completed  in  1895,  at  a  cost  of  $25,401.30. 
This  modification  of  the  project  brought  the  total  cost  of  the  im- 
provement up  to  $286,500. 

The  river  and  harbor  acts  of  June  3,  1896,  and  June  13,  1902,  ex- 
tended the  project  to  include  the  dredging  of  a  channel  in  Lemon 
Creek,  on  Staten  Island,  at  a  cost  of  $5,000  and  $5,000,  respectively. 
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This  extension  increased  the  total  estimated  cost  of  the  improve- 
ment from  the  beginning  to  $296,500.  Annual  maintenance  is  esti- 
mated at  $10,000. 

The  total  amount  expended  to  June  30,  1909,  on  the  project,  with 
its  additions  and  modifications,  was  $308,829.84,  which  was  applied 
to  diking,  to  dredging  a  channel  14  feet  deep  and  400  feet  wide 
through  the  shoal  m  iSewark  Bay,  to  removing  Steep  Point,  and  to 
dredging  a  channel  in  Lemon  Creek  8  feet  deep  at  nigh  water  and 
from  35  to  50  feet  wide;  $206,635.08  has  been  expend^  in  carrying 
out  the  project  and  $102,194.76  for  maintenance.  The  work  con- 
tenaplated  under  this  project  has  been  completed. 

No  work  was  done  during  the  fiscal  year,  the  expenditure  being 
for  expenses  connected  with  harbor  line  hearing;  the  channel  was 
reported  to  be  in  good  condition,  the  result  of  dredging  in  the  seasons 
of  1906-7. 

It  is  proposed  to  ^pply  the  available  balance  and  the  amount 
recommended  as  a  prontaole  expenditure  to  the  maintenance  of  the 
improvement. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  through 
the  channel  between  Staten  Island  and  New  Jersey  was  about  14 
feet  at  mean  low  water,  and  in  Lemon  Creek  about  6  feet  at  mean 
high  water  to  the  head  of  navigation,  a  distance  of  about  one-half 
mue  from  the  mouth.    Mean  range  of  tides,  5  feet. 

The  freight  carried  through  this  channel  consists  of  oil,  coal,  ores, 
clay  products,  chemicals,  fertiUzers,  grain,  machinery,  manufac- 
tures, and  general  merchandise,  and  amounted  in  1899  to  11,311,991 
tons,  in  1901  to  11,651,300  tons,  in  1902  to  16,266,574  tons,  in  1903 
to  14,129,678  tons,  in  1905  to  14,339,120  tons,  valued  at  $326,625,465, 
and  in  1906  to  17,097,799  tons,  valued  at  $396,266,084.  No  report 
has  been  received  since  1906.  A  part  of  the  commerce  now  passes 
through  the  new  ''Arthur  Kill  channel,''  which  has  been  dredged 
south  of  the  old  channel  and  Corner  Stake  light. 

The  commerce  of  Lemon  Creek  as  given  by  the  last  report  in  1907 
has  an  estimated  value  of  $435,000;  number  of  vessels  in  use,  50  to 
75,  draft  3i  to  6  feet,  with  a  valuation  of  $145,000. 

CON80UDATED. 

July  1,  1908,  balance  unexpended $116,261,61 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 150, 000. 00 

Received  trom  sale  of  maps  during  the  year 6. 80 

266, 267. 41 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement |105, 465. 48 

For  maintenance  of  improvement 33. 40 

105,498.88 

July  1,  1909,  balance  unexpended 160,768.53 

July  1,  1909,  outstanding  liabilities 31,365.00 

July  1,  1909,  balance  available 129, 403. 53 

July  1,  1909,  amount  covered  by  uncompleted  contracts 83, 982. 94 

Amount  (estimated)  required  for  completion  of  existing  project 91, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  exclusive  of  the  balance  unexpended  July  1,  1909: 

For  works  of  improvement $30, 000. 00 

For  maintenance  of  improvement 30, 000. 00 

60, 000. 00 
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KEYPOBT  HABBOB,  MATAWAN  CBEEK,  BABITAN  AND  SOUTH  BITEBS, 
SHOAL  HABBOB  AND  COMPTON  CBEEK,  AND  CHEESEQUAKE  CBEEK, 
NEW  JEBSEY. 

(a)  Eeyport  Harbor. — ^This  harbor  is  situated  at  the  mouth  of 
Matawan  Creek  on  the  south  side  of  Raritan  Bay,  5  miles  east  of  the 
mouth  of  Raritan  River,  and  it  consists  of  a  bay  about  1  mile  broad. 

There  was  no  distinct  natural  channel  in  the  harbor,  the  available 
depth  to  the  wharves  being  less  than  4  feet  at  mean  low  water.  A 
6-foot  channel  had  been  dredged  at  private  expense  before  the  United 
States  assumed  charge  of  the  improvement,  but  it  had  shoaled  again 
to  3  feet. 

The  original  and  existing  project,  approved  August  2,  1882,  with 
subsequent  modifications  (1884),  contemplates  dredging  a  channel  8 
feet  deep  at  mean  low  water  about  4,700  feet  long  and  200  feet  wide 
from  Raritan  Bay  to  the  steamboat  dock  at  Keyport,  at  an  estimated 
cost  of  $40,475.  Reference  to  report  on  examination  and  survey  is 
noted  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1904, 
page  141. 

The  amoimt  expended  to  June  30,  1909,  was  $68,197.39,  of  which 
sum  $30,500  was  used  in  carrying  out  the  project  aAd  $37,697.39  for 
maintenance.     A  channel  of  the  required  length  and  nearly  the  pro- 

Eosed  width  was  completed  in  1883-84.     Recent  appropriations  have 
een  insufficient  to  maintain  projected  dimensions.    The  improve- 
ment may  now  be  considered  as  about  half  completed. 

Under  an  allotment  of  $8,705.97  from  the  consolidated  appropria* 
tion,  act  of  March  2,  1907,  a  contract  for  dredging  was  in  force  and 
preparations  for  beginning  work  were  in  progress  at  the  beginning  of 
the  year.  Dredging  was  conunenced  on  July  9,  and  the  contract  was 
completed  on  August  26.  The  amount  of  material  removed  was 
19,878  cubic  yards.  The  channel  was  restored  to  100  feet  width  and 
8  feet  depth  for  about  one-half  its  length.  The  remainder  of  the 
channel  had  a  depth  of  about  7  feet  at  mean  low  water. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  to  the 
Keyport  wharves  was  about  7  feet  at  mean  low  water.  Mean  range 
of  tides,  4.9  feet. 

The  commerce  of  this  harbor  is  mainly  in  farm  products,  fertilizers, 
coal,  lumber,  fish,  shellfish,  and  miscellaneous  freight,  and  amountea 
to  67,500  tons  in  1899,  to  45,000  tons  in  1901,  to  62,000  tons  in  1903, 
to  70,000  tons  m  1904,  to  86,821  tons  in  1905,  valued  at  $2,202,105,  in 
1906  to  229,377  tons,  valued  at  $3,074,060,  including  the  conmierce 
of  Matawan  Creek,  in  1907  to  160,925  tons,  valued  at  83,275,305, 
and  in  1908  to  123,724  tons,  valued  at  $3,146,800.  Tonnage  reported 
heretofore  in  gross  tons;  reported  this  vear  in  short  tons. 

The  effect  of  this  improvement  has  been  to  greatly  reduce  freight 
rates,  especially  in  the  marketing  season. 

It  is  proposed  to  apply  the  available  balance,  and  the  amount  esti- 
mated as  a  profitable  expenditure,  for  the  completion  and  mainte 
nance  of  the  improvement  in  accordance  with  the  adopted  project. 

Further  details  as  to  this  work  are  printed  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1897,  pages  1147-1148.  Map  is  printed 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  1040. 

Amount  (estimated)  required  for  completion  of  existing  project |9, 975. 00 
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(b)  Matavxin  Creek. — This  creek  is  a  small  tidal  stream  in  the 
eastern  part  of  New  Jersey  which  discharges  into  Raritan  Bav  at 
Keyport  Harbor.  It  is  navigable -up  to  the  bridge  of  the  New  iTork 
and  Long  Branch  Railroad,  ^out  2  miles  above  its  mouth. 

In  its  natural  condition  the  mouth  was  obstructed  by  a  mud  flat, 
throujgh  which  a  narrow  and  crooked  3-foot  channel  existed.  Above 
this  nat  there  was  a  4-foot  channel  for  a  mile  and  beyond  a  narrow 
3-foot  channel  extending  nearly  up  to  the  head  of  navigation  at 
Matawan. 

The  original  and  existing  project  for  improving  this  stream,  by 
dredging  a  4-foot  channel  100  feet  wide  from  the  mouth  to  Winkson 
Creek,  about  1  mile,  and  thence  75  feet  wide  to  the  railroad  bridge 
at  Matawan,  was  adopted  March  3,  1881.  The  cost  was  estimated  at 
$33,120.  Reference  to  report  on  examination  and  survey  is  noted  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1904,  page  141. 

The  amount  expended  to  Jime  30,  1909,  was  $56,480.31,  of  which 
$21,000  was  used  m  carrying  out  the  project  and  $35,480.31  for  main- 
tenance. About  two-tmrds  of  the  work  proposed  under  the  project 
has  been  completed,  and  a  channel  has  oeen  dredged  the  required 
distance  with  widths  of  50  to  100  feet,  but  this  channel  has  greatly 
deteriorated. 

Dredging  under  contract  was  in  progress  at  the  beginning  of  the 
year,  at  which  time  1,258  cubic  yards  of  material  had  oeen  removed 
near  the  mouth  of  the  creek.  The  contract  was  completed  on  August 
26.  The  total  amount  of  material,  mud  and  sand,  removed  in  main- 
tenance work  during  the  fiscal  year  was  7,036  cubic  yards.  The 
total  amount  dredged  imder  the  contract  was  8,294  cubic  yards. 

Project  for  expenditure  of  the  allotment  of  $3,000,  act  of  March 
3,  1909,  was  approved  March  20.  Dredging  for  maintenance  was 
advertised  and  proposals  were  received  on  June  8,  1909,  and  at  the 
close  of  the  year  a  contract  for  the  proposed  work  was  in  preparation. 

The  maximum  draft  that  could  be  carried  Jime  30,  1909,  was  about 
3  feet  at  mean  low  water.     Mean  range  of  tides,  4.9  feet. 

The  commerce  of  this  creek  is  in  brick  and  fireproofing,  fertilizer, 
farm  produce,  and  general  merchandise,  and  amountea  to  51,000 
tons  in  1899;  to  60,000  tons  in  1901;  to  61,500  tons  in  1903;  to  29,600 
tons  in  1904;  to  58,471  tons  in  1905,  valued  at  $203,955;  in  1906  to 
128,181  tons,  valued  at  $717,505;  in  1907  to  40,900  tons,  valued  at 
$163,500;  and  in  1908  to  10,167  tons,  valued  at  $38,265.  Tonnage 
heretofore  reported  in  gross  tons;  reported  for  this  year  in  short  tons. 

The  effect  of  this  improvement  has  been  to  greatly  reduce  rates  of 
freight,  especialljy  in  the  marketing  season.  Recent  appropriations 
have  been  insufficient  to  maintain  the  channel  in  the  upper  part  of 
the  creek,  where  the  market  boats  load. 

It  is  proposed  to  expend  the  available  balance  and  the  amount 
estimated  as  a  profitable  expenditure  for  completion  and  maintenance 
of  the  project. 

Furtner  details  as  to  this  improvement  may  be  found  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1897,  page  1145.  Map  is  printed 
in  the  Annual  Report  of  the  Chief  of  Engmeers  for  1905,  page  1042. 

Amount  (eetimated)  required  for  completion  of  existing  project |1, 120. 00 

(c)  Raritan  River. — ^This  river  is  a  moderate-sized  stream  flowing 
through  the  central  part  of  the  State  of  New  Jersey  and  emptying 
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into  Raritan  Bay  at  Perth  Amboy.  It  is  navigable  to  New  Bruns- 
wick, N.  J.,  a  distance  of  12  miles,  where  it  is  the  eastern  terminus  of 
the  Delaware  and  Raritan  Canal. 

In  its  natural  state  the  channel  to  New  Brunswick  was  obstructed 
by  several  extensive  shoals,  on  which  the  depth  was  from  6J  to  8i 
feet  at  mean  low  water. 

The  sum  of  $13,963,  appropriated  in  the  years  1836  and  1837,  was 
expended  in  removing  obstructions  from  the  river  at  New  Brunswick. 

The  existing  project  for  improvement,  adopted  June  18,  1878,  with 
subsequent  modifications,  provides  for  a  channel  200  feet  wide  and 
10  feet  deep  from  the  mouth  to  the  Delaware  and  Raritan  Canal  ter- 
minus at  New  Brunswick,  including  a  south  channel  between  Crab 
Island  and  Kearney's  dock,  with  a  length  of  about  2^  miles,  width 
of  100  feet,  and  depth  of  5^  feet  at  mean  low  water,  to  be  obtained 
by  dredging,  diking,  and  rock  excavation,  the  cost  being  estimated 
at  that  tune  at  $2,093,662.  Recent  and  improved  methods  for  doing 
such  work  have  made  it  probable  that  this  estimate  will  not  exceea 
$1,035,000.  Reference  to  reports  on  surveys  with  estimates  is  given 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1907,  page  166. 

The  amount  expended  upon  the  existing  project  up  to  the  close  of 
the  fiscal  year  ended  June  30,  1909,  was  $730,306.94,  of  which 
$659,192.32  was  used  in  carrying  on  the  work  and  $71,114.62  for 
maintaining  that  already  done;  of  this  amount  $1.15  was  derived 
from  sale  of  condemned  property.  About  two-thirds  of  the  work 
contemplated  under  the  project  has  been  completed,  and  the  follow- 
ing work  has  been  accomplished  under  the  project:  A  chaimel  10  feet 
deep  has  been  made  from  the  mouth  to  tne  l)elaware  and  Raritan 
Canal  terminus  at  New  Brunswick,  the  section  through  and  below 
the  reef  at  Whitehead's  dock  having  a  width  of  200  feet  and  the 
section  above  the  reef  a  width  of  100  feet.  South  channel  has  been 
dredged  to  the  projected  depth  and  width  for  a  length  of  about 
4,000  feet.     Five  dikes  have  been  built  to  maintain  the  channels. 

No  work  was  done  during  the  fiscal  year.  At  the  close  of  the  year 
contract  for  dredging  for  maintenance  was  in  course  of  preparation 
under  allotment  of  $10,000  from  the  appropriation  made  by  the 
river  and  harbor  act  of  March  3/*  1909.  Expenditures  were  for  a 
survey  of  the  south  channel,  as  authorized,  and  for  office  expenses 
and  contingencies. 

At  the  close  of  work  of  1908  the  river  was  open  to  10-foot  naviga* 
tion  at  low  water. 

It  is  proposed  to  apply  the  amount  recommended  as  a  profitable 
expenditure  to  continumg  and  maintaining  the  improvement. 

Chi  June  30, 1909,  the  maximun^  draft  that  coula  be  carried  to  the 
head  of  navigation  was  8  to  10  feet  at  mean  low  water.  Mean  range 
of  tides:  At  mouth  of  river,  5.1  feet;  at  New  Brunswick,  5.56  feet. 

The  commerce  of  this  river  is  principally  in  coal,  ores,  refined  cop- 
per, lumber,  building  materials,  and  general  merchandise,  and 
amounted  in  1901  to  1,266,950  tons;  in  1902,  to  1,228,791  tons;  in 
1903,  to  1,020,420  tons;  in  1905,  to  605,197  tons;  in  1906,  to  736,666 
tons,  valued  at  $17,377,645;  in  1907,  to  725,690  tons,  valued  at 
$32,678,472;  and  in  1908,  to  918,302  tons,  valued  at  $26,401,439. 
Tonnage  heretofore  reported  in  gross  tons;  reported  for  this  year  in 
short  tons. 
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It  appears  from  numerous  letters  received  that  this  improvement 
has  resulted  in  a  very  material  reduction  of  freight  rates. 

Details  as  to  this  improvement  may  be  found  in  the  Annual  Re- 
ports of  the  Chief  of  Engineers  for  1892,  page  881 ;  for  1896,  pa^e  780; 
for  1897,  page  1136;  and  further  information  is  contained  in  the 
report  for  1900,  page  1505. 

Maps  of  the  nver  are  printed  in  Annual  Reports  of  the  Chief  of 
Engineers  for  1885,  page  760,  and  for  1905,  page  1044. 

Amount  (estimated)  required  for  completion  of  existing  project. 1373,392.68 

(d)  South  River. — This  is  a  small  stream  in  the  central  part  of 
New  Jersey,  which  discharges  into  the  Raritan  River  about  8  miles 
above  its  mouth.  Before  improvement  by  the  United  States  a  pri- 
vate canal  about  three-fourths  of  a  mile  long  had  been  dredged  from 
near  Washington,  on  the  South  River,  to  Sayreville,  on  the  Raritan 
River,  which  shortened  the  sailing  course  about  2  miles. 

The  depth  in  the  canal  was  about  3.5  feet  and  in  the  river  about 
2.5  feet  as  far  as  Oldbridge,  at  the  head  of  navigation,  6.3  miles 
above  the  canal. 

The  first  project  for  this  improvement  was  adopted  March  3,  1871, 
and  provided  for  dredging  a  channel  6  feet  deep  at  mean  low  water 
up  to  the  Washington  w-narves,  at  an  estimated  cost  of  $13,653. 
Tnis  was  completed  in  1874,  at  a  cost  of  $20,000. 

The  existing  project,  adopted  June  14,  1880,  provides  for  correct- 
ing the  canal  outlet  and  for  obtaining,  by  dredging  and  diking,  a 
channel  100  feet  wide  and  8  feet  deep  to  Washington,  1.5  miles  above 
the  mouth;  thence  6  feet  deep  to  Bissetts,  3.7  miles  above  the 
mouth;  thence  4  feet  deep  to  Oldbridge,  6.3  miles  above  the  mouth, 
at  the  head  of  navigation.  The  cost  was  estimated  at  $194,695, 
but  was  reduced  in  1892  to  $176,695.  References  to  examinations 
and  surveys  are  contained  in  the  Annual  Reports  of  the  Chief  of 
Engineers  for  1904,  page  143,  and  for  1907,  pages  166  and  175. 

The  amount  expended  on  the  present  project  up  to  the  close  of 
the  fiscal  year  ending  June  30,  1909,  was  $115,663.84,  of  which 
$89,336  was  used  in  carrving  on  the  work  and  $26,327.84  for  main- 
tenance. About  one-half  of  the  work  contemplated  under  the 
Sroject  has  been  completed.  Below  the  wharves  at  the  village  of 
outh  River  or  Washmgton  a  channel  from  50  to  75  feet  wide  and 
8  feet  deep  has  been  dredged  and  the  projected  dikes  have  been 
built.  Above  Washington  the  improvement  accomplished  is  shown 
in  report  of  work  for  fecal  year  of  1908. 

No  work  was  done  during  the  fiscal  year.  At  the  close  of  the 
jrear  contract  for  dredging  for  maintenance  was  in  course  of  prepara- 
tion under  allotment  of  $5,000  from  the  appropriation  made  by  the 
river  and  harbor  act  of  March  3,  1909.  Expenditures  were  mainly 
for  ofiice  expenses. 

The  maximum  draft  that  could  be  carried  to  South  River  or 
Washington  on  June  30,  1909,  was  about  6  feet,  thence  to  within 
340  feet  of  Bissetts,  5  to  6  feet  at  mean  low  water.  Mean  range  of 
tides:  At  canal,  5.34  feet;  at  Oldridge,  4.57  feet. 

Large  brickyards  established  along  the  banks  of  the  river  give  it 
&  commercial  importance  out  of  proportion  to  its  size. 

The  commerce  is  principally  in  brick,  sand,  clay,  coal,  fertilizer, 
and  general  merchandise,  and  amounted  in  1899  to  343,202  tons;  in 


KIYEB  AND   HABBOB  BILL.  109 

1901,  to  328,186  tons;  in  1902,  to  387,246  tons;  in  1903,  to  333,890 
tons;  in  1904,  to  392,626  tons;  in  1905,  to  260,204  tons,  valued  at 
$1,046,208;  in  1906,  to  226,227  tons,  valued  at  $972,550;  in  1907,  to 
118,549  tons,  valued  at  $477,530;  and  in  1908,  to  99,197  tons,  valued 
at  $472,013.  Tonnage  heretofore  reported  in  gross  tons;  reported 
for  this  year  in  short  tons. 

The  improvement  has  caused  a  great  reduction  in  freight  rates, 
and  it  appears  probable  that  the  rates  will  be  further  reduced  when 
the  improvement  reaches  the  upper  stretches  of  the  river.  From 
reUable  information  received  it  appears  that  as  a  result  of  this 
improvement  a  reduction  in  freight  rates  on  fire  brick  by  rail  to 
Boston  of  from  $3.25  to  $2  per  ton  has  been  made.  The  freight 
rate  by  rail  to  New  York  is  $1.60  per  ton;  by  water  it  is  75  cents 
per  ton. 

It  is  proposed  to  apply  amount  estimated  as  a  profitable  expendi- 
ture and  tne  available  balance  to  continuing  and  maintaining  the 
improvement  in  accordance  with  the  adopted  project. 

Details  as  to  this  improvement  may  be  found  m  tne  Annual  Report 
of  the  Chief  of  Engineers  for  1896,  pages  784-785. 

Amount  (estimated)  required  for  completion  of  existing  project $87, 359. 00 

(e)  Shoal  Harbor  and  Campion  Creek. — This  harbor  is  on  the 
south  shore  of  Raritan  Bay,  5  miles  from  Sandy  Hook.  Compton 
Creek  is  a  narrow  stream  emptying  into  it.  The  natural  harbor  is 
inside  the  mouth  of  the  creek,  where  the  depth  is  from  3  to  6  feet  at 
mean  low  tide.  The  creek  is  navigable  for  about  1  nule  above  its 
mouth,  where  it  is  crossed  by  a  railroad  bridge  without  a  draw.  One- 
fourth  of  a  mile  above  its  mouth  it  is  crossed  by  a  highway  draw- 
bridge. 

The  entrance  to  this  harbor  was  originally  obstructed  by  a  broad 
fiat  shoal  on  which  there  was  a  depth  of  less  than  1  foot  at  mean  low 
tide,  the  distance  between  the  deep  water  in  the  creek  and  the  4-foot 
depth  in  the  bay  being  about  one-naif  mile. 

The  original  and  existing  project,  adopted  September  19.  1890, 
proposes  a  channel  4  feet  deep  connecting  Compton  Creek  witn  Rari- 
tan Bay 7  the  width  to  be  150  feet  in  the  Day  and  75  feet  in  and  near 
the  mouth  of  the  creek,  the  channel  through  Shoal  Harbor  to  be  pro- 
tected by  a  dike  if  necessary,  at  an  estimated  cost  of  $64,130. 

The  amount  expended  to  June  30,  1909,  was  $45,502.81,  of  which 
sum  $17,000  was  applied  to  carnring  out  the  project  and  $28,502.81  for 
maintenance.  About  three-fifths  of  the  dredging  contemplated 
under  this  project  has  been  completed  and  a  4-foot  channel  75  feet 
wide  has  been  dredged  through  Shoal  Harbor,  connecting  Raritan 
Bay  with  Compton  Creek. 

Nothing  in  nirtherance  of  the  improvement  was  done  during  the 
past  fiscal  year.     The  expenditure  was  for  traveling  expenses. 

The  maximum  draft  tnat  could  be  carried  June  30,  1908,  in  the 
improved  channel  through  Shoal  Harbor  and  Compton  Creek  to  the 
drawbridge  was  4  to  5  feet  at  mean  low  water.  No  soundings  have 
been  made  this  season.     Mean  range  of  tides,  4.5  feet. 

The  commerce  of  this  locality  in  farm  and  fish  products,  fertilizers, 
and  general  merchandise  amounted  to  180,000  tons  in  1901,  to 
48,790  tons  in  1902,  to  65,175  tons  in  1903,  to  28,570  tons  in  1904,  to 
34,340  tons  in   1805,  valued  at  $1,198,200;  in  1906  to  34.538  tons, 
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valued  at  $1,167,920;  in  1907  to  62,895  tons,  valued  at  $1,809,380; 
and  in  1908  to  82,262  tons,  valued  at  $1,510,210.  Tonnage  hereto- 
fore reported  in  gross  tons;  reported  for  this  year  in  short  tons. 

It  appears  from  statements  received  from  shippers  that  there  has 
been  a  reduction  on  coal  freights  of  40  per  cent,  on  manure  frona  40 
to  50  per  cent,  and  on  fish  20  per  cent,  as  a  result  of  this  improvement, 
and  ifthe  improvement  is  not  continued  the  rates  would  be  very  much 
advanced. 

Amount  (eetimated)  required  for  completion  of  existing  project $47, 130. 00 

(/)  Cheesequdke  Creek. — This  is  a  small  stream  in  the  eastern  part 
of  New  Jersey  which  discharges  into  Raritan  Bay,  about  2  miles  east 
of  South  Ambov.  Before  improvement  by  the  United  States  the 
available  navigable  depth  in  the  creek  was  1 J  feet  at  mean  low  water 
over  the  shoab,  the  distance  from  the  entrance  to  the  upper  limit  of 
navigation  being  3^  miles. 

The  existing  project  was  adopted  June  14,  1880,  and  provided  for  a 
new  outlet,  5  feet  deep,  from  the  creek  into  Raritan  Bay,  at  right 
angles  to  the  shore  line  through  a  beach  which  put  across  the  mouth 
of  the  creek  from  the  right  bank,  and  which  had  forced  the  outlet 
nearly  one-half  mile  to  the  westward.  This  was  to  be  obtained  by 
dredging  and  constructing  parallel  jetties  of  stone,  200  feet  apart,  on 
<each  side  of  the  dredged  cnannel;  the  old  outlet  was  to  be  closed  by  a 
pile  dike,  and  a  channel,  4  feet  deep  and  from  50  to  100  feet  wide,  was 
to  be  dredged  from  the  mouth  to  the  head  of  navigation,  3i  miles  up 
the  creek.  In  this  distance  two  dikes  were  to  be  built,  and  a  new 
channel  to  be  made  through  the  marsh  was  to  cut  off  a  bend  in  the 
creek.  Stump  Creek,  a  tributary  stream  emptving  into  the  creek  near 
its  mouth,  was  to  be  improved  by  dredging  a  cnannel  50  feet  wide  and 
3  feet  deep. 

The  cost  was  estimated  at  $75,279,  which  was  revised  in  1885  to 
$90,000. 

Reference  to  survey  and  estimate  are  noted  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1905,  page  152. 

The  amount  expended  on  the  present  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1909,  was  $49,352.28,  of  which  $40,000 
was  used  in  carrying  out  the  project  and  $9,352.28  in  maintenance. 
About  four-ninths  of  the  work  contemplated  under  this  project  has 
been  completed,  and  the  work  accomplished  consists  of  the  construc- 
tion of  the  two  parallel  stone  jetties  at  the  mouth,  the  dredging  of  a 
5-foot  channel  between  them  connecting  the  creek  with  the  5-foot 
curve  in  Raritan  Bay,  and  the  construction  of  the  pile  dike  closing 
the  old  outlet. 

During  the  fiscal  year  nothing  in  furtherance  of  the  improvement 
was  done;  the  channel  has  deteriorated  but  little  since  the  last  work 
m  1907. 

The  improvement  has  not  advanced  sufficiently  to  affect  freight 
rates.  It  is  proposed  to  expend  the  amount  estimated  as  a  profitfikble 
expenditure  m  continuing  the  work  of  improvement  and  ror  main- 
tenance. 

The  maximum  draft  that  could  be  carried  through  the  mouth  of 
the  creek  on  June  30,  1909,  was  about  5  feet;  mean  range  of  tides, 
5.1  feet. 

The  commerce  of  the  creek  is  principally  in  fertilizer,  sand,  brick, 
clay,  and  farm  produce,  and  amounted  in  1886  to  about  50,000  tons; 
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in  1905  to  45,500  tons,  valued  at  $146,050;  in  1906  to  83,648  tons, 
valued  at  $625,000;  in  1907  to  89,500  tons,  valued  at  $263,100;  and 
in  1908  to  79,520  tons,  valued  at  $209,550.  Tonnage  heretofore  re- 
ported in  gross  tons;  reported  for  this  year  in  short  tons. 

Further  details  as  to  tnis  improvement  may  be  found  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1886,  page  763. 

Sketches  of  Cheesequake  Creek  are  printed  in  the  Annual  Reports 
of  the  Chief  of  Engineers  for  1882,  page  680,  and  in  1905,  page  1051. 

Amount  (eetdmated)  required  for  completion  of  existing  project $50, 000. 00 

CONSOLIDATED. 

July  1,  1908,  balance  unexpended 26, 797. 12 

Amount  aUotted  from  appropriation  made  by  river  and  harbor  act  ap- 
proved March  3,  1909 23, 000. 00 

49,  797. 12 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 23, 510. 70 

July  1,  1909,  balance  unexpended 26, 286. 42 

Amount  (estimated)  required  for  completion  of  existing  project 596, 136. 68 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending^  June  30, 
1911,  for  works  of  improvement  and  for  maintenance  exclusive  of  the 
balance  unexpended  July  1,  1909 a  188, 095. 00 

BARITAN   BAY,  NEW  JERSEY. 

This  bay  is  a  lar^e  body  of  water  lying  between  the  southern  end 
of  Staten  Island  and  the  New  Jersey  shore.  Its  greatest  width  north 
and  south  is  about  5  miles,  and  its  greatest  length  east  and  west  is 
about  7  miles.  The  Raritan  River  empties  into  it  at  its  west  end, 
between  Perth  Amboy  and  South  Amboy,  and  the  Arthur  Kill,  or 
Staten  Island  Sound,  extends  northward,  connecting  it  with  Newark 
Bay. 

This  bay  had  naturally  a  fairly  straight  channel,  11  feet  deep,  to 
South  Ajnooy.  The  line  of  the  deepest  water,  however^  followed  the 
Staten  Island  shore  from  Perth  Amboy  to  Seguine  Point,  where  it 
was  separated  from  deep  water  in  the  eastern  part  of  the  bay  by  a 
shoal  1.5  miles  broad,  with  a  minimum  depth  or  14.5  feet. 

The  original  and  existing  project,  adopted  March  3,  1881,  and  ex- 
tended September  19,  1890,  and  June  3,  1896,  provides  for  dredging 
channels  300  feet  wide  and  21  feet  deep  from  Seguine  Point  to  deep 
water  in  the  bay,  a  distance  of  about  1.5  miles,  through  two  shoals 
opposite  Wards  Point,  0.4  and  0.6  mile  long,  respectively,  and  from 
South  Amboy  to  deep  water  near  Great  Beds  light,  a  distance  of 
about  1.5  miles.     The  estimated  cost  of  the  work  is  $507,875. 

Reference  to  reports  on  examinations  and  surveys  are  noted  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1904,  pages  140  and  1158. 

The  amount  expended  on  the  work  up  to  the  close  of  the  fiscal 
year  ending  June  30, 1909,  was  $560,954.53,  of  which  $297,314.45  was 
used  in  carrying  out  the  project  and  $263,640.08  for  maintenance. 

«At  the  time  the  estimates  for  the  fiscal  year  ending  June  30,  1911,  were  prepared 
and  submitted  to  the  Secretary  of  War  no  item  was  mcluded  for  Shoal  Harbor  and 
Compton  Creek.  After  further  consideration  the  district  engineer  officer  recommends 
an  estimate  of  appropriation  for  the  year  1911  of  $47,130  toward  completing  the  im- 
provement at  that  locality  and  $10,000  for  maintenance.  Had  these  amounts  been 
mcluded  with  the  others  at  the  time  when  originall}^  submitted,  the  total  for  the 
combined  works  in  this  consolidated  item  of  appropriation  would  have  been  increased 
from  $188,095  to  $245,225. 
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Of  this  amount  S3  was  derived  from  the  sale  of  maps.  The  project 
has  been  completed,  and  the  only  work  now  contemplated  is  mainte- 
nance of  the  improvement. 

Operations  during  the  fiscal  year  consisted  in  dredging  under  con- 
tract for  maintenance.  Work  was  in  progress  at  the  begmning  of  the 
fiscal  year,  and  was  continued  until  August  1,  when  the  contract  was 
completed.  The  amount  of  material  dredged  during  the  year  was 
48,936  cubic  yards,  making  the  total  amount  removed  under  the  con- 
tract 105,990  cubic  yards. 

Project  for  expenditure  of  the  allotment  of  $20,000,  act  of  March 
3,  1909,  was  approved  on  March  19.  Examinations  of  the  channels 
were  made,  and  preparation  of  specifications  for  maintenance  dredg- 
ing was  in  progress  at  the  close  or  the  year. 

It  is  proposed  to  apply  the  amount  recommended  as  a  profitable 
expenditure  for  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  through 
the  Wards  Point,  South  Amboy,  and  Seguine  Point  channels  was 
about  20  feet  at  mean  low  water.     Mean  range  of  tides^  5  feet. 

The  commerce  of  the  bay  is  mainly  in  coal,  brick^  refined  lead  and 
copper,  bullion,  clay  products,  and  general  merchandise,  and  amounted 
in  1901  to  4,722,048  tons,  in  1902  to  5,453,122  tons,  in  1903  to  4,484,152 
tons,  in  1905  to  5,296,986  tons;  in  1906  to  6,432,245  tons,  valued  at 
$114,358,610;  in  1907  to  7,424,414  tons,  valued  at  $139,228,344;  and 
in  1908  to  8,729,748  tons,  valued  at  $136,550,115.  Tonnage  hereto- 
fore reported  in  gross  tons;  reported  this  year  in  short  tons. 

It  appears  from  statements  of  the  shipping  interests  of  the  great 
railroad  terminals  that  the  improvements  have  resulted  in  a  great 
reduction  of  towing  rates  and  a  proportionate  reduction  of  freight 
rates,  owing  to  the  greater  quantity  of  coal  that  can  be  carried  and 
towed  through  these  channels  over  that  which  was  carried  before  the 
improvement  was  made. 

July  1,  1908,  balance  unexpended $24, 787.  52 

Amount  allotted  from  appropriation  made  by  river  and  harbor  act  ap- 
proved March  3,  1909 20, 000. 00 

44, 787.  52 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 23, 239. 05 

July  1,  1909,  balance  unexpended 21, 548, 47 

July  1,  1909,  outstanding  babilities 4.80 

July  1,  1909,  balance  available 21, 543.  67 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 40, 000.  00 

ALLOWAT  GREEK,   NEW  JERSEY. 

This  is  a  tidal  tributary  of  the  Delaware  River,  flowing  westerljr  in 
the  southwestern  part  of  New  Jersey,  its  mouth  being  about  50  miles 
below  Camden,  N.  J.  In  its  original  condition  the  creek  was  ob- 
structed between  its  mouth  and  Quinton,  a  distance  of  about  10 
miles,  by  shoal  areas  in  the  upper  half  of  the  stream,  which  reduced 
the  low-water  depths  to  from  1.3  to  4  feet.  The  mean  range  of  tide 
is  6  feet  at  the  mouth  and  4  feet  at  Quinton,  the  head  of  navigation. 

The  original  project  of  1889  proposed  the  formation  by  dredging 
of  a  channel  6  feet  deep  at  mean  low  water  and  60  feet  wide  from 
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Ouinton  to  a  point  about  1,000  feet  above  upper  Hancock  Brid^; 
tnence  a  channel  of  the  same  depth  and  75  feet  wide  to  a  locahty 
known  as  the  "Square/'  where  the  work  was  to  be  supplemented  hj 

locality  known  as  the  ''Canal/'  in  addition  to  a  chan^ 


a  dike.    At  a 

nel  of  the  last-named  dimensions,  the  width  of  the  stream  was  to  bo 
increased  to  about  150  feet  between  its  low-water  lines.  The  projeei 
was  modified  on  December  10, 1896,  so  as  to  provide  for  a  dike  formed 
by  a  single  row  of  piles  above  upper  Hancock  Bridge.  Thia  modift- 
oation  did  not  increase  the  origmally  estimated  cost  of  the  work, 
which  is  S25,000. 

Channels  ham  40  to  75  feet  wide  and  6  feet  deep  at  mean  low  water 
have  been  dred^d  at  various  locaUties,  and  dikes  300  and  404  feet  in 
length,  respectively,  have  been  constructed  at  the  ''Sauaro"  and 
above  upper  Hancock  Bridge.  The  channel  has  been  aredged  not 
less  than  75  feet  wide  and  6  feet  deep  from  the  mouth  to  a  paini 
(me-half  mile  below  Hancock  Bridge,  and  thence  60  feet  wide  and 
6  feet  deep  to  the  upper  end  of  s  moal  just  above  Hancock  Bridge, 
a  distance  of  4.92  mues.    This  work  extended  to  January,  1908. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  S5,0Q0 
for  continuing  improvement  and  maintenance,  and  authorised  a  suffi- 
oient  amount  thereof  to  be  a})plied  to  the  construction  of  a  out-off  sk 
Fosters  Bottle,  with  the  proviso  that  no  expenditure  diould  be  made 
thereon  untQ  all  land  needed  for  such  cut*off  should  be  deeded  to  the 
United  States  free  of  expense.  During  the  past  fiscal  year  thia  title 
was  obtained,  and  under  a  contract  the  cut-off  at  Fosters  Bottle  waai 
made,  and  resulted  in  a  straight  channel  through  it  of  a  mininram 
depth  of  7  feet  at  mean  low  water  and  a  bottom  width  of  at  least  75 
feet,  1  foot  overdepth  and  side  slopes  having  been  allowed  in  accords 
ance  with  the  contract.    This  completed  the  contract. 

The  amount  expended  on  the  improvement  to  June  30,  1909,  is 
128,875.84,  of  which  $7,478.11  was  for  maintenanoe. 

The  maximum  dndft  that  could  be  carried  on  Jime  30,  1909,  to 
Quinton  was  4^  feet. 

The  commerce  of  the  creek  consists  of  miscellaneous  artidee,  suek 
as  coal,  sand,  lumber,  agricultural  products,  etc.  The  tonnage  for 
the  calendar  year  1908  was  18,490,  valued  at  $658,125. 

The  freight  rates  are  reported  to  have  been  lowered  by  reason  of 
the  improvement  of  the  creek,  but  to  what  extent  is  not  stated. 
Larger  boats  are  enabled  to  enter  and  depart^  and  shipments  have 
been  f aciUtated  very  much  by  avoiding  delays  m  waiting  for  tides.^ 

It  is  proposed  to  expend  the  funds  recommended  below  in  main- 
tenance of  the  improvement  by  dredging,  which  wiU  extend  the  bene- 
fits of  the  improvement. 

July  1, 1908,  balance  unexpended $5,033.87 

Keceived  from  sftlee 100.  Oa 

5,132787 
June  30, 1909,  amount  expended  during  fiBcal  year  for  workB  of  impzovement .    4, 908. 71 

July  1, 1909,  balance  unexpended «  224. 16 

Amount  (estimated)  required  for  completion  of  existing  project ^j^ 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balsuQce  unex- 
pended July  1, 1909 7,ooaoo 

0  In  addition  to  this  balance  the  sum  of  $5,000  is  made  available  by  the  river  and 
harbor  act  of  March  3, 1909,  but  not  yet  allotted. 

S.  Hep.  527,  61—2 8 
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COOPEB   CBEEK,   NE^  JEBSEY. 

This  creek  enters  the  Delaware  River  in  the  city  of  Camden,  just 
above  Cooper  Point.  It  was  navigable  at  mean  high  water  for  a 
distance  of  9  miles  from  its  mouth  tor  vessels  drawing  5  feet,  and  for 
the  first  5  miles  for  vessels  of  11^  feet  draft.  The  mean  range  of 
the  tide  at  the  mouth  is  about  6  feet.  For  a  distance  of  1^  miles 
from  the  mouth  the  width  of  the  stream  averaged  about  80  feet  at 
low  water  and  about  120  feet  between  the  banks,  and  the  channel  in 
its  original  condition  had  a  depth  at  mean  high  water  of  from  12  to 
15  feet,  except  at  one  place  where  the  depth  was  9^  feet. 
.  The  project  for  this  improvement  was  adopted  in  the  river  and 
harbor  act  of  June  3.  1896,  and  is  printed  in  the  Annual  Report  of  the 
CSiief  of  Engineers  lor  1895,  page  1102.  It  provides  for  the  forma- 
tion, by  dred^ng,  of  a  channel  70  feet  wide  at  bottom  and  18  feet 
deep  at  mean  ni^  water  from  the  mouth  of  the  creek  to  Browninfi^'B 
CSiemical  Works  and  a  channel  of  the  same  dimensions  through  ue 
bar  just  outside  the  mouth — in  all,  a  distance  of  about  9,000  feet. 
The  estimated  cost,  including  contingencies,  is  $35,000. 

The  river  and  harbor  act  of  June  3,  1896,  appropriated  $37,000  for 
completing  this  improvement,  of  which  $2,500,  or  as  much  thereof  as 
might  be  necessary,  was  to  be  expended  in  rebuilding  the  dike  on  the 
government  reservation  in  the  Delaware  River  at  Woodbury  Creek. 

The  sum  of  $2,500  was  esmended  in  rebuilding  the  dike  at  Wood- 
bury Creek  referred  to  and  the  channel  in  Cooper  Creek  was  dredged. 
This  dredging  resulted  in  the  formation  of  a  cnannel  extending  from 
the  mouth  to  the  Camden  Iron  Works,  7,500  feet  long,  50  to  70  feet 
wide,  except  at  the  bridges,  where  the  widths  are  30  feet,  and  18  feet 
deep  at  mean  h^h  water  (12  feet  at  mean  low  water).  At  State 
street  the  depth  made  was  only  14  to  15  feet  on  account  of  a  city 
water  main  crossing  the  stream  at  that  depth.  Further  operations 
were  suspended  to  await  the  lowering  of  this  pipe  by  the  city. 

In  1906,  to  meet  the  wants  of  the  traffic  in  tne  creek,  the  channel 
was  dredged  between  the  State  Street  Bridge  and  the  12-foot  contour 
in  Delaware  River  to  a  depth  of  12  feet  at  mean  low  water  and  a  width 
of  70  feet. 

-  The  water  pipe  at  State  street  was  lowered  in  September,  1907,  but 
no  work  has  oeen  done  on  the  improvement  since  for  want  of  suffi- 
cient funds.  The  expenditure  during  the  year  was  for  examination 
and  supervision  expenses. 

About  65  per  cent  of  the  projected  work  is  completed. 

Under  date  of  April  21, 1909,  the  Chief  of  Engineers  allotted  $5,000 
from  the  appropriation  made  by  the  river  and  harbor  act  of  March  3, 
1909,  for  preservation  and  maintenance  of  river  and  harbor  works, 
and  approved  project  for  expenditure  of  available  funds,  and  bids 
for  the  dredging  to  be  done  thereunder  will  soon  be  opened. 

The  maximum  drafts  that  could  be  carried  on  June  30,  1909,  at 
mean  low  water  were  12  feet  from  the  Delaware  River  to  the  Federal 
Street  Bridge,  thence  9i  feet  to  Camden  Iron  Works,  and  thence  6i 
feet  to  Browning's  Chemical  Works.  The  stream  is  navigable  nearly 
to  Medford  Branch  of  Pennsylvania  Railroad,  a  distance  of  9  miles. 

The  expenditure  during  the  year  was  for  examination  and  super- 
vision expenses. 
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The  amount  expended  to  June  30,  1909,  is  $31,058.90,  exclusive  of 
the  $2,600  expended  m  rebuilding  dike  at  Woodbury  Creek.  Of  thia 
amount  $5,382.80  was  for  maintenance. 

The  commerce  for  the  calendar  year  1908,  reported  by  the  Camden 
Board  of  Trade,  was  221,205  tons,  valued  at  $1,807,633. 

The  effect  of  the  improvement  made  in  this  stream  on  freight  rates 
has  been  to  reduce  them  by  permitting  larger  vessels  to  be  secured 
for  long  voyages  than  was  formerlv  possible.  The  railroad  rates  to 
points  m  the  United  States  east  of  (Jape  Cod  are  25  per  cent  higher 
than  by  water. 

It  is  proposed  to  expend  the  funds  recommended  below  to  complete 
the  project  dimensions  of  the  channel  above  the  State  Street  Bridge 
and  to  mamtain  the  improvement  by  dredging.  This  will  extend  the 
benefits  of  the  improvement. 

July  1,  1908,  balance  unexpended 13,499.32 

Amount  allotted  from  appropriation  made  by  river  and  harbor  act  approved 

March  3,  1909 5,000.00 

Received  from  sales 100.00 

8, 599. 32 
June  30, 1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement   58.22 

July  1,  1909,  balance  unexpended 8, 541. 10 

Amount  (estimated)  requimi  for  completion  of  existing  project 5, 131. 18 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 11, 000. 00 

MANTUA  CREEK,  NEW  JERSEY. 

Mantua  Creek  is  a  stram  flowing  into  the  Delaware  River  at  a 
point  about  10  miles  below  the  terminal  and  ferry  of  the  Pennsyl- 
vania Railroad  at  Camden,  N.  J. 

In  its  original  condition  it  was  navigable  at  high  water  for  a  dis^ 
tance  of  one-half  mile  above  its  mouth  to  the  phosphate  works  of  the 
I.  P.  Thomas  &  Sons  Company  for  vessels  of  13  feet  draft;  thence  3^ 
miles  farther,  to  Paulsboro,  for  vessels  drawing  9  feet;  thence  3^  miles 
to  Parkers  Landing  for  tugs  and  barges  drawing  6  feet,  this  being  the 
head  of  steam  navigation;  thence  4.1  miles  to  Mantua,  11  ^  miles  aoove 
the  mouth,  smaU  boats  and  barges  of  3  to  4  feet  draft  passed  up  on 
the  tide.  The  navigable  portion  is  generally  bordered  bv  low  ground, 
protected  from  ovemow  by  earthen  oanks.  The  general  course  of  the 
stream  is  tortuous,  and  its  navigation  was  much  obstructed  by  bars, 
sharp  bends,  and  the  upper  portion  by  stumps  and  overhanging  trees. 
The  stream,  on  accoimt  of  its  flat  watershed,  is  subject  to  only  mod- 
erate freshets,  which  seldom  exceed  2  to  3  feet  above  tide  water.  The 
range  of  tide  is  6  feet  at  the  mouth,  4.5  feet  at  Paulsboro,  3.4  feet 
at  fierkley,  and  2  feet  at  Mantua,  which  is  the  head  of  navigation. 
The  low-water  width  near  the  mouth  averaged  160  feet,  decreasing 
to  about  100  feet  at  Paulsboro.  Above  Paulsboro  the  width  decreased 
to  88  feet  at  Parkers  Landing,  and  near  Mantua  to  50  feet. 

The  approved  project  for  the  improvement,  which  was  adopted  by 
Congress  m  river  and  harbor  act  oi  March  3,  1899,  contemplates  the 
dre&ing  of  a  channel  100  feet  wide  on  the  bottom  and  12  feet  deep 
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from  the  12-foot  contour  in  the  Delaware  River,  through  the  marsh  to 
the  phosphate  works,  a  distance  of  2,200  feet;  thence  SO  feet  wide  on 
the  Dottom  and  8  feet  deep  to  Paulsboro,  6,300  feet,  making  a  chan^ 
nel  nearly  direct  by  cutting  off  three  bends;  thence  to  Parkers  Land- 
ing, near  Berkley,  3  miles,  with  one  cut-off  60  feet  wide  and  7  feet 
deep;  and  the  dredging  of  a  cut-off  350  feet  long,  50  feet  wide,  and  3 
feet  deep,  9,000  feet  above  Berkley;  also  the  removal  of  overhanging- 
trees  above  Berkley  and  the  construction  of  jetties  on  both  sides  at 
the  mouth  of  the  creek.  The  estimated  cost  of  this  improvement  i» 
$145,030.  Such  lands  and  rights  as  were  considered  necessary  for  the 
cut-offs  were  purchased  in  September,  1900,  at  a  cost  of  $8,000, 

Between  1901  and  1905  the  channel  between  the  phosphate  works 
and  Paulsboro  was  dredged  to  the  project  dimensions  and  the  three 
cut-offs  made  as  planned,  and  a  channel  12  feet  deep  at  mean  low 
water  dredged  direct  from  the  12-foot  contour  in  the  Delaware  Eiver 
to  the  phosphate  works,  cutting  off  the  old  mouth,  the  width  made 
being  110  feet  across  the  flats  and  100  feet  at  the  upper  and  lower 
ends  of  the  dredging. 

For  the  protection  of  the  channel  at  the  mouth  a  jetty  754  feet  in 
length  was  constructed  in  1907,  on  the  east  side  of  the  channel,  and  a 
jetty  579.5  feet  on  the  west  side,  aad  a  dike,  524  feet  long,  to  close 
the  old  mouth  of  the  river. 

During  the  fiscal  year  1909  the  channel  was  dredged  to  a  depth  of 
13  feet  at  mean  low  water  and  a  width  of  100  feet  from  the  12-foot 
curve  in  the  Delaware  l\iver  to  the  upper  end  af  the  I.  P.  Thomas  & 
Sons'  fertilizer  works,  thence  9  feet  aeep  and  80  feet  wide  to  the 
highwav  bridge  at  Paulsboro,  and  thence  a  distance  of  12,000  feet 
8  Feet  deep  and  60  feet  wide,  these  depths  including  1  foot  for  over- 
depth  allowed  under  the  contract.  Tne  portion  of  this  work  below 
the  Paulsboro  highway  bridge  was  maintenance  work. 

About  55  per  cent  of  the  projected  work  has  been  done. 

The  amount  expended  on  the  improvement  to  June  30,  1909,  is 
$96,707,35,  of  which  $93,707.35  is  on  the  present  project,  and  of  this 
latter  $7,203.18  was  for  maintenance. 

The  maximum  drafts  that  could  be  carried  on  June  30,  1909,  at 
mean  low  water  over  the  part  of  the  creek  under  improvement  are 
12  feet  to  the  phosphate  works,  thence  8  feet  to  Paulsboro,  and 
thence,  for  12,000  feet,  7  feet.  The  stream  is  navigable  for  small 
craft  for  about  one-half  mile  above  Mantua. 

It  has  been  impracticable  to  obtain  commercial  statistics  for  the 
entire  river,  but  the  receipts  by  water  at  Mantua  during  the  calendar 
year  1908  were  35,250  tons,  valued  at  $214,225.  This  is  but  a  small 
traction  of  the  entire  traffic. 

The  river  and  harbor  act  of  March  3,  1909,  provided  for  a  prelimi- 
nary examination  and  survey  of  Mantua  Creek,  "with  a  view  to 
continuing  improvement  to  the  head  of  navigation,"  and  the  survey 
is  now  in  progress. 

It  is  proposed  to  expend  the  funds  recommended  below  on  the 
construction  of  the  project  channel  above  Paulsboro  and  on  the  main- 
tenance of  the  improvement  below  Paulsboro  by  dredging  and  jetty 
repairs.    This  will  extend  the  availability  of  the  stream  for  navigation. 
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Julyl,  1908,  balance  unexpended 113,167.16 

Received  from  sales 100.00 

18, 267. 16 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $6, 221. 83 

For  maintenance  of  improvement 7, 203. 18 

12,424.61 

July  1, 1909,  balance  unexpended 842.66 

Amount  (estimated)  required  for  completion  of  existing  project 67, 783. 18 

Amount  that  can  be  profitably  expended  in  fiscal  year  endins  June  30, 
1911,  for  works  of  imraovement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1, 1909 31,000.00 

MAUBIGB  RITEB,   NEW  JEBSEY. 

_  Keport  on  a  survey  is  printed  in  House  Document  No.  664,  Fifty- 
ninth  Congress,  first  session.  Following  is  the  repprt  of  the  Board 
of  Engineers,  in  which  the  Chief  of  Engineers  concurs: 

BoAsn  OF  Enginbxbs  ros  RnrsBS  and  Hakbobs, 

WaMngUmy  D,  C,  Marth  19,  1906. 

RespectfuUv  returned  to  the  Chief  of  Engineera,  U.  8.  Army. 

From  a  stuay  of  the  history  of  work  undertaken  by  the  United  States  for  the  benefit 
<rf  nav^tion  on  Maurice  River,  New  Jersey,  it  appears  that  this  river  has  been  under 
improvement  since  1885,  when  operations  were  commenced  under  a  project,  approved 
in  1882,  providing  for  a  channel  100  feet  wide,  6  feet  deep  at  mean  low  water  tniou^ 
the  4  miles  of  river  below  Millville  bridge,  and  4  feet  deep  alonff  the  wharves  of  tne 
city.  A  modification  of  the  project,  made  in  1890,  contemplated  carrving  the  G-foot 
depth  to  the  upper  limits  of  tne  project,  and  one  made  in  1892  providea  for  extending 
tms  depth  for  a  &rther  distance  of  500  feet  with  a  width  of  50  feet.  The  estimated 
•cost  of  the  work  was  1112,000,  but  it  was  completed  in  1892  at  a  total  expenditure  of 
$43,000. 

In  1900  a  survey  of  the  river  was  made  and  a  project  presented  for  obtaining  a  chan* 
nel  7  feet  in  depth,  75  and  100  feet  in  width,  diminishing  in  the  upper  stretch  to  6  feet 
depth  and  60  leet  width.  This  project  provided  for  considerable  revetment  of  tlie 
dredged  channel,  but  like  the  earlier  project,  excluded  proposed  work  for  improving 
tlie  mouth  of  the  river  on  account  of  its  excessive  cost.  No  appropriations  have  been 
made  for  this  work  and  none  has  been  made  for  the  maintenance  of  the  improvement 
since  the  act  of  September  19.  1890.  As  a  consequence  the  low-water  cnannel  has 
Aoaled  in  places  to  a  depth  of  about  2}  feet. 

The  withm  report  presents  a  plan  for  constructiuff  in  the  upper  river,  from  Frenchs 
bar  to  Millville,  a  channel  7  feet  in  depth  at  mean  low  water,  oavin^  a  bottom  width 
<A  100  feet,  diminishing  to  60  feet  in  the  upper  reach.  It  also  provides  for  a  turning 
basin  at  Millville  and  for.  dredging  a  cut  7  feet  deep  and  100  feet  wide  across  the  bar 
4it  the  mouth  of  the  river,  thus  affording  a  continuous  channel  of  7  feet  depth  from 
Delaware  Bay  to  Millville,  the  proposed  depth  and  width  being  exceeded  by  tiie 
natural  channel  from  the  mouth  of  the  river  to  Frenchs  bar.  The  estimated  cost  of 
Hie  work  is  $156,200,  and  its  maintenance  $5,000  per  annum. 

The  proeecution  of  work  under  the  former  adopted  project  was  immediately 
beneficial  by  permitting  larger  vessels  to  reach  Millville.  Statistics  of  commerce 
sre  given  in  the  annual  reports  of  the  Chief  of  Engineers,  as  follows: 


Year. 


um. 


Tons. 


US,  976 
160,100 
236,380 


Value. 


1073,528 
1,471,000 
2,404,602 


Notwithstanding  the  fact  that  the  channel  has  seriously  deteriorated  in  recent  years, 
a  water-borne  commerce  amounting  to  104,008  tons  is  reported  for  the  past  year.  The 
total  frei^t  movement  at  Millville  during  the  same  penod  amounted  to  509,101  tons, 
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valued  at  $11,914,982.    An  improved  water  route  would  probably  divert  a  coneider- 
able  tonnage  of  freight  from  existing  land  transportation  Imes. 

After  careful  consideration  of  the  present  and  prospective  commerce  of  Maurice 
River  the  Board  has  reached  the  conclusion,  agreeing  with  the  district  officer  and  divi- 
sion engineer,  that  the  expenditure  of  |156,200,  together  with  $5,000  annually  there- 
after for  maintenance,  in  tne  further  improvement  of  this  river  is  justified  by  tne  pub* 
lie  interests  involved,  and  that  it  is  desirable  for  the  United  States  to  undertake  thiB 
work  in  accordance  with  the  plan  outlined  within. 

OLDMANS   OBEEK,   NEW  JEBSET. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  1083, 
Sixtieth  Conjgress,  second  session.  The  report  of  the  Board  of  Engi- 
neers, in  which  the  Chief  of  Engineers  concurs,  is  as  follows: 

Board  of  Engineers  for  RrvERS  and  Harbors, 

Washington,  D.  C,  October  26 y  1908. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

As  stated  in  the  Board's  indorsement  of  August  26,  1907,  on  the  district  officer's 
report  of  preliminary  examination  of  Oldmans  Creek,  the  Board  held  a  public  hearing 
at  PedricKtown,  N.  J.,  and  made  a  personal  inspection  of  the  creek  from  its  mouth  to 
Auburn,  the  results  of  which  convinced  it  ''that  considerable  benefit  would  result  to 
the  people  of  this  community  if  better  navieation  facilities  were  provided,  and  that  a 
moderate  expenditure  of  government  funds  for  this  purpose  is  justified,  provided  it  is 
found  from  a  survey  that  a  reasonably  stable  channel  can  be  obtained  and  maintained 
at  moderate  cost." 

A  survey  of  the  stream  having  now  been  made  by  the  district  officer,  he  proposes  a 
plan  of  improvement  providing  for  a  channel  100  feet  wide  and  6  feet  deep  across  the 
bar  at  the  mouth,  with  one  jetty  to  maintain  it;  a  channel  75  feet  wide  and  6  feet  deep 
thence  to  Pedricktown,  and  a  channel  40  feet  wide  and  5  feet  deep  from  Pedricktown 
to  Auburn,  with  nine  cut-offs,  not  including  that  involved  in  constructing  the  new 
entrance.  The  cost  of  this  improvement  is  estimated  at  $89,500.  To  provide  the 
improvement  outlined  as  far  as  Pedricktown  only  is  estimated  to  cost  $66,200.  These 
estimates  could  be  somewhat  reduced  by  the  elimination  of  the  proposed  cut-o£hy 
but  the  Board  concurs  with  the  district  officer  in  the  opinion  that  the  benefits  to  be 
derived  from  the  shorter  and  more  cheaply  maintained  route  by  way  of  Uie  cut-ofb 
more  than  outweieh  the  difference  in  the  required  expenditure. 

The  commercial  conditions  at  this  locality  were  discussed  in  the  report  on  prelimi- 
nary examination,  in  the  Board's  indorsement  reviewing  the  same,  and  in  Uie  within 
report  on  the  survey.  In  brief,  the  territory  tributary  to  Oldmans  Creek  is  exceed- 
ingly fertile  and  produces  a  lar^e  amount  of  perishable  produce,  such  as  tomatoes, 
melons,  berries,  fruits,  etc..  which  require  quick  and  reliable  transportation  at  rea» 
sonable  rates.  It  appears  tnat  the  railroads  have  not  been  able  to  furni^  such  trans» 
portation,  and  that  tne  crops  are  of  such  character  that  they  can  not  in  all  cases  be 
taken  either  to  the  railroad  or  to  other  waterways.  The  Board  is  of  the  opinion  that 
the  benefits  to  be  expected  from  an  improvement  of  the  stream  to  Auburn  are  of  such 
extent  and  character  as  will  justify  the  United  States  in  undertaking  the  improve- 
ment. It  therefore  recommends  approval  of  the  project  proposed  by  the  distriet 
officer  at  a  cost  of  $89,500,  and  $2,500  per  annum  for  maintenance,  with  the  provision 
that  the  rights  of  way  for  the  cut-offs  oe  deeded  free  of  cost  to  the  United  States  and 
the  Government  released  from  all  claims  for  damages  arising  from  the  proposed  diver- 
sion of  the  stream.  As  the  greatest  production  of  this  locality  is  in  the  vicinity  of 
Auburn,  the  Board  does  not  favor  the  lesser  project,  which  provides  for  a  channel 
to  Pedricktown  only,  believing  that  the  benents  to  accrue  therefrom  would  not  jus- 
tify the  expenditure. 

RACCOON   CREEK,  NEW   JERSEY. 

This  creek  rises  in  Gloucester  County,  flows  in  a  northwesterly 
direction,  and  empties  into  the  Delaware  River  at  a  point  nearly 
opposite  Marcushook,  Pa.  A  preliminary  examination  and  survey 
or  JRaccoon  Creek  was  made  in  1899,  and  a  report,  with  estimatea 
cost  of  improvement,  is  printed  in  Annual  Report  of  the  Chief  of 
Engineers  for  1900,  pages  1590-1598. 
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It  was  navigable  at  high  water  for  a  distance  of  If  miles  above  its 
mouth  to  Bndgeport  for  vessels  of  9  feet  draft,  whence  3}  miles 
farther  to  Springer's  wharf  for  vessels  drawing  7  feet,  and  thence 
4}  miles  to  Swedesboro,  the  head  of  steam  navigation  for  boats  and 
barges  having  a  draft  of  4  feet.  Above  Swedesboro  the  stream  was 
narrow,  shoad,  and  very  crooked.  The  navigable  portion,  when  it 
left  fast  land,  wound  tnrough  meado¥rs  lying  2  or  3  feet  above  low 
water,  which,  except  for  the  2  miles  inunediately  below  Swedesboro, 
were  generally  protected  from  overflow  by  revetted  earthen  banks: 
Navigation  was  much  obstructed  by  bars  and  a  few  sharp  bends. 

The  range  of  tide  varies  from  6  feet  at  the  confluence  with  the 
Delaware  River  to  4.9  feet  at  Swedesboro,  where  it  is  considerably 
influenced  by  winds  and  freshets. 

The  approved  project,  adopted  by  river  and  harbor  act  of  June  13. 
1902,  proposes  the  formation  of  a  dredged  channel  7  feet  deep  ana 
75  feet  in  width  at  mean  low  water  from  the  mouth  for  a  distance 
of  If  miles  to  Bridgeport,  thence  a  channel  of  the  same  depth  and 
60  feet  wide  to  Springer's  wharf,  and  thence  a  channel  5  feet  deep 
at  mean  low  water  and  40  feet  in  width  to  the  head  of  navigation 
at  Swedesboro,  9f  miles  from  its  mouth,  together  with  the  widening 
of  the  channel  around  sharp  bends,  at  an  estimated  cost  of  $102,135. 

Between  1903  and  1906  a  continuous  channel  was  dredged  to  the 
project  dimensions  from  the  mouth  to  the  highway  bridge  at  Swedes^ 
tx>ro,  except  widening  at  bends  and  the  construction  of  the  cut-off 
at  Molonox  shoal. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $15^000 
for  continuing  the  improvement  and  for  maintenance,  and  authorized 
a  sufficient  amount  tnereof  to  be  applied  to  the  making  of  a  cut-off 
at  Molonox  shoal,  with  proviso  that  no  expenditure  should  be  made 
thereon  until  the  land  needed  therefor  should  have  been  deeded  to  the 
United  States  free  of  expense.  This  title  has  been  acquired  and  con- 
tract entered  into  for  making  the  cut-off.  Work  under  this  contract 
was  begun  on  May  13,  1909,  and  to  the  end  of  the  fiscal  year  a  length 
of  3,370  feet  of  channel  nad  been  completed.  The  maintenance 
expenses  were  for  supervision  and  examination. 

The  amotmt  expended  on  the  iniprovement  to  June  30,  1909,  is 
$26,271.30,  of  which  $3,246.76  was  for  maintenance.  Of  the  former 
amount  $25,514.07  was  on  the  present  project. 

The  maximum  drafts  that  could  be  carried  on  Jime  30,  1909,  ai 
mean  low  water  were  7  feet  from  the  Delaware  River  to  Bridgeport, 
6  feet  to  Springer's,  and  4  feet  thence  to  Swedesboro.    - 

The  improvement  of  the  stream  has  so  far  had  no  marked  effect 
upon  freight  rates.  Perishable  freight  is  now  expeditiously  carried 
and  bulky  freight  by  water  costs  omy  about  half  that  bj  rail.  Thd 
execution  of  the  work  has  altered  the  stream  by  increasmg  the  tidal 
range  in  the  upper  waters  about  1  foot,  and  therefore,  to  effect  the 
provisions  of  the  project,  it  is  necessary  to  do  additional  dredging  to 
secure  the^  low- water  depth  contemplated.  About  one-half  of  the 
projected  work  has  been  done. 

The  commerce  of  the  creek  during  the  calendar  year  1908,  as  r^ 
ported,  was  92,268  tons,  valued  at  $879,150. 

It  is  proposed  to  expend  the  funds  reconunended  below  in  obtaining 
the  project  depth  on  the  new  mean  low-water  level,  in  widening  the 
benos,  and  in  maintenance;  all  in  extension  of  benefits  to  navigation.' 
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July  1, 1W8,  balance  unexpended 123, 941. 69 

Received  from  sales 100.00 

24,04L69 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $2, 021. 66 

For  maintenance  of  improvement 191. 33 

2, 212. 99 

Jvly  1, 1909,  balance  unexpended 21, 828. 70 

July  1,  1909,  outstanding  liabilities 1,980.00 

July  1, 1909,  balance  available 19, 848. 70 

July  1,  1909,  amount  covered  by  uncompleted  contracts 14, 700. 00 

Amount  (estimated)  required  for  completion  of  existing  project 57, 326. 33 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  wotkB  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1, 1909 15,000.00 

SALEM  RITEB;  NEW  JEB6ET. 

la  1872  the  upper  part  of  this  river  was  separated  from  the  lower 
part  by  a  dam  and  was  comiected  with  the  Delaware  River  b^  a 
canal  forming  two  independent  streams  with  mouths  about  10  nmes 
apart. 

Prior  to  the  adoption  of  the  present  project  $17,209.34  had  been 
expended  on  improvement  of  this  stream,  of  wtuch  $10,000  was 
applied  to  work  m  Salem  Cove,  at  the  natural  mouth  below  Salem, 
with  which  a  channel  8  feet  deep  and  100  feet  wide  at  low  water  was 
obtained,  and  $7,209.34  to  improvement  of  the  upper  river  in  the 
formation  of  a  channel  6  feet  deep  and  50  feet  wide  at  mean  low 
water  up  to  Hoxies  Landing. 

Report  of  survey  on  which  the  present  project  is  based  is  printed 
vd  the  Annual  Report  of  the  Chief  of  Engineers  for  1897,  page  1246, 
and  report  thereon  by  the  Board  of  En^eers  for  Rivers  and  Harbors 
IS  printed  in  River  and  Harbor  Committee  Document  No.  12,  Fifty- 
ninth  Congress,  second  session. 

Tlie  existing  project  was  adopted  by  the  river  and  harbor  act  of 
MM'ch  2,  1907,  which  appropriated  $29,000  for  completion  of  the 
improvement.  It  provid^es  for  dredging  the  lower  river  below  Salem 
100  feet  wide  and  9  feet  deep  at  mean  low  water,  amplifying  at  the 
bends  so  as  to  permit  the  passage  of  vessels  200  feet  long  from  Dela- 
ware River  up  to  the  hignway  bridge  over  Little  Salem  Creek,  in- 
oludins;  the  removal  of  the  stony  bars  in  front  of  the  city  wharves  and 
lit  the  oend  above  the  brickyard.     The  estimated  cost  of  this  work,  as 

fiven  by  the  Board  of  Engmeers  for  Rivers  and  Harbors  in  report  of 
aauary  16,  1907,  is  $29,000,  subsequently  increased  to  $38,600. 
After  an  examination  of  the  channel  proposals  were  invited  in  July, 
1907,  for  the  required  dredging,  but  as  only  one  bid  was  received,  at 
27.5  cents  per  cubic  yard,  which  was  considered  excessive,  it  was 
rejected.  Proposals  were  again  opened  in  May,  1908,  uYider  more 
favorable  conaitions,  the  lowest  bid  received  this  time  being  19.9 
cents  per  cubic  yard. 

In  tne  examination  above  referred  to  it  was  found  that  the  amount 
of  material  to  be  excavated  to  obtain  the  project  channel  dimensions, 
with  an  dUowance  of  1  foot  for  overdepth  dredging,  would  be  con- 
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siderably  in  excess  of  that  given  in  the  report  of  survey  of  1897,  and. 
upon  recommendation  of  the  Chief  of  Engineers,  the  Secretary  of 
War,  in  accordance  with  section  2  of  the  river  and  harbor  act  of' 
March  2,  1907,  authorized  the  expenditure  of  the  available  funds  to 
the  excavation  of  a  channel  of  such  dimensions  as  could  be  secured 
thereby. 

Accordingly  a  contract  for  dredging  was  entered  into  and  com- 
pleted Apru  30,  1909.  The  channel  was  dredged  to  ^  depth  of  10 
reet,  including  1  foot  for  overdepth  made  under  the  contract,  and 
a  width  of  100  feet  from  the  9-foot  curve  in  the  Delaware  River  to 
the  9-foot  depth  in  Salem  River,  a  distance  of  7,350  feet;  and  from 
the  lower  part  of  Little  Salem  River  to  the  Covered  Bridge,  a  sta- 
tionary structure,  a  distance  of  2,920  feet,  the  channel  was  dredged 
to  a  depth  of  9  feet  at  mean  low  water  and  a  width  of  75  feet,  resultm|; 
in  a  channel  9  feet  deep  at  mean  low  water  from  the  Delaware  River 
to  the  Covered  Bridge,  the  head  of  navigation  at  Salem,  a  distance 
of  about  4^  miles,  the  width  being  100  feet  in  the  Delaware  River 
to  inside  the  mouth  of  Salem  River,  widening  to  200  feet  at  the 
beacon,  and  thence  75  feet  to  Salem.  The  maintenance  expense 
was  for  examination  and  supervision. 

About  80  per  cent  of  the  projected  work  has  been  done. 

The  maximum  draft  that  could  be  carried  on  June  30,  1909,  at 
mean  low  water  over  the  part  of  the  river  under  improvement  between 
Salem  and  the  Delaware  River  was  9  feet,  the  nse  and  fall  of  tide 
being  6  feet. 

The  amount  expended  on  the  improvement  to  June  30,  1909,  is 
$45,273.89,  of  which  $28,064.55  is  on  the  present  project,  of  which 
$357.22  was  for  maintenance. 

The  commerce  for  the  calendar  year  1908  was  121,658  tons,  valued 
at  $3,063,051.  The  effect  of  the  improvement  on  freight  rates  has 
not  been  reported,  but  it  has  facilitated  and  expedited  shipments  of 
fruits  and  other  perishable  merchandise. 

In  view  of  the  fact  that  the  approved  project  can  not  be  completed 
with  the  funds  appropriated  on  the  original  estimate  for  completion, 
recommendation  is  made  below  for  an  additional  appropriation  oi 
$9,957.22  to  complete  the  project,  and  for  the  necessary  funds  to 
maintain  the  channel,  all  of  which  will  extend  the  benefits  resulting. 

July  1,  1008,  balance  unexpended $28,063. 11 

Received  from  sales 100. 00 

28, 163. 11 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement 126, 770. 44 

For  maintenance  of  improvement 357. 22 

27,127.6« 


I « »  ■  .^j^^a^ 


July  1,  1909,  balance  unexpended « 1,035. 46 

July  1,  1909,  outstanding  liabilities 13.20 

July  1,  1909,  balance  available 1, 022. 26 

Aoaount  (estimated)  required  for  completion  of  existing  project 9, 957. 22 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  excluidve  of  the 

balance  unexpended  July  1,  1909 14, 600. 00 

- 

A  In  addition  to  this  balance  the  sum  of  $5,000  is  made  available  by  the  river  and 
harbor  act  of  March  3, 1909,  but  not  yet  allotted. 
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SHREWSBURY  RIVER,   NEW  JERSEY. 

This  river  is  a  large  tidal  basin  in  the  eastern  part  of  New  Jersey, 
and  consists  of  two  bays,  each  having  an  area  of  about  3  square  miles, 
and  known,  respectively,  as  the  North  Branch  (or  Navesink  River) 
and  the  South  Branch,  and  a  channel  called  the  main  stem,  which 
imites  the  two  branches  at  their  eastern  ends  and  extends  north- 
wardly to  the  outlet  at  southeast  end  of  Sandy  Hook  Bav.  The 
river  is  navigable  on  the  North  Branch  to  Red  Bank,  8  miles  from 
the  mouth,  where  it  is  crossed  by  three  bridges  without  draws,  and 
on  the  South  Branch  to  Branchport,  9  miles  from  the  mouth;  also  to 
Little  Silver.  Oceanport,  Parkers  Creek,  North  Loi^  Branch,  and 
Monmouth  Beach,  on  the  several  arms  of  the  South  Branch. 

The  part  of  the  river  which  has  been  imder  improvement  by  the 
United  States  consists  of  the  main  stem,  the  North  branch  to  Oceanic, 
5  miles  from  the  mouth,  and  the  South  Branch  to  the  vicinity  of  Sear- 
bright,  about  5J  miles  from  the  mouth.  The  bays  above  Oceanic  and 
Seabright  had  sufficient  water  to  accommodate  navigation. 

Before  any  improvement  was  begun  by  the  United  States  the  avail- 
able depth  to  Oceanic,  on  the  North  Branch,  was  3}  feet,  and  to  Sea- 
bright,  on  the  South  Branch,  it  was  2^  feet;  the  depth  in  the  main 
stem  was  4  feet.  For  details  see  Annual  Report  of  the  Chief  of  En- 
gineers for  1886,  page  756. 

By  act  of  Congress  of  August  30,  1862,  $1,500  was  appropriated 
for  and  expended  upon  a  siu^ey  to  ascertain  the  extent  of  a  break 
through  the  beach  between  the  Shrewsbxiry  River  and  the  ocean,  but 
no  work  of  improvement  was  begun. 

First  project:  By  act  of  Congress  of  July  11,  1870,  a  survey  of  the 
river  was  ordered.  The  report  on  this  survey  described  a  bar  across 
the  river  nearly  opposite  tne  Navesink  lights  and  four  smaller  bars 
above,  and  recommended  deepening  them  by  dredging,  at  an  esti- 
mated cost  of  $14,000:  The  work  was  completed  under  appropria^ 
tions  amounting  to  $19,000,  made  in  1871  and  1873,  and  a  new  shoal 
near  Lower  Rocky  Point  was  also  dredged.  The  dredged  channels 
did  not  long  maintain  the  improved  depth  (6  feet  at  low  tide). 

Existing  project,  with  moaifications:  The  river  and  harbor  act  of 
1875  provided  for  a  survey  of  the  *^  North  and  South  branches  of  the 
Shrewsbury  River,  New  Jersey.''  The  project  provided  for  dredging 
at  Upper  and  Lower  Rocky  Point  and  a  training  dike  at  the  entrance 
to  the  North  Branch,  at  a  total  estimated  cost  of  $18,000.     This  sum 


was  appropriated  by  the  river  and  harbor  act  of  1878,  but  before 
beginning  the  work  it  was  decided  to  make  a  new  and  more  detailed 
survey  of  the  river.  This  survey  was  made  in  1878,  and  the  report 
presented  a  plan  for  improving  both  branches  of  the  river  and  main 
stem  to  obtain  a  channel  of  6  feet  depth  at  mean  low  water,  with  a 
width  of  300  feet  in  the  main  stem  and  of  150  feet  in  each  of  the 
branches,  by  dredging  and  constructing  pile  dikes  or  training  waUs. 
At  this  time  the  avauable  depth  in  the  main  stem  was  found  to  be 
6.4  feet  at  mean  low  water,  in  the  North  Branch  3.5  feet,  and  in  the 
South  Branch,  at  the  entrance,  2.6  feet,  practically  suspending  all 
navigation  in  the  latter  channel.  The  plan  was  referred  to  a  Board 
of  Engineers,  and  with  slight  modifications  was  approved  by  it  Feb- 
ruary 12,  1879.  It  provided  for  the  construction  of  seven  pile  dikes 
and  for  dredging  at  seven  different  shoal  points,  at  a  total  estimated 
cost  of  $142,086.    This  project  was  adopted  March  3,  1879.     No 
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essential  modification  of  this  project  has  since  been  made.  Nine 
dikes  have  been  built  and  the  shoals  have  been  dredged  and  redred^ed 
frequently  in  order  to  maintain  the  proposed  depth  of  6  feet.  Owmg 
to  the  change  in  diking  and  to  the  cost  of  dredging  being  generally 
greater  than  originally  estimated,  it  was  found  necessary  in  1881 ,  1883, 
and  1887  to  add  to  the  estimate  for  the  completion  of  the  whole  work. 
The  existing  project  for  improvement,  thereiore,  is  the  project  of  1879, 
with  the  modifications  indicated  above,  and  proposes  to  secure  a  chanr 
nel  of  6  feet  depth  at  mean  low  water,  with  width  of  300  feet  up  to  the 
junction  of  the  North  and  South  branches  and  with  a  width  of  150  feet 
m  those  branches,  by  means  of  dredging  and  diking,  at  an  estimated  cost 
(including  appropriation  of  1878  appfied  to  this  project)  of  $234,062. 

The  sum  expended  under  the  existmg  project  to  the  close  of  the  fiscal 
year  ending  June  30, 1909,  was  $358,166.08,  of  which  $195,393.95  was 
for  carrying  out  the  project,  $157,772.13  for  maintenance,  and  $5,000 
for  the  survey  made  in  1903.  Of  the  total  amount  expended,  $1.25 
was  derived  from  sale  of  a  map.  The  project  is  completed,  dredging 
and  dike  repairs  being  required  for  maintenance  of  channels,  itera- 
tions during  the  fisc^  year  consisted  in  dredging  under  contract  for 
maintenance.  .  The  amount  of  material  removed  during  the  year  was 
36.404  cubic  yards.  At  the  close  6{  work  October  13,  1908,  the  chan- 
nels had  been  practically  restored  to  projected  dimensions. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  through- 
out the  limits  of- the  iinprovement  wa3  5  to  6  feet  at  mean  low  water. 
Mean  range  of  tides:  Outer  bar,  5  feet;  Highlands  bridge,  3  feet; 
Seabright  bridge,  1.3  feet. 

The  commerce  of  the  river,  mainly  in  coal,  fann  products,  ferti- 
lizer, and  general  merchandise,  amounted  in  1889  to  906,000  tons; 
in  1902  to  657,000  tons;  in  1903  to  761,000  tons;  in  1904  to  780,290 
tons;  in  1905  to  1,768,500  tons,  valued  at  $8,215,000;  in  1906  to 
1,668,500  tons,  valued  at  $7,235,000;  in  1907  to  1,718,125  tons, 
valued  at  $6,629,750;  and  in  1908  to  1,854,160  tons,  valued  at  $6^- 
270,000.  Tonnage  reported  heretofore  in  gross  tons;  reported  this 
year  in  short  tons.  The  passenger  traffic  is  important,  tne  number 
of  people  carried  by  the  Patten  Line,  South  Branch,  in  1902  being 
264,635;  in  1903, 277,257;  in  1904, 266,157,  and  in  1905, 310,367. 

It  is  proposed  to  apply  the  amount  recommended  as  a  profitable 
expenditure  to  maintenance  of  the  improvement  in  accordance  with 
the  project. 

It  appears  from  reports  received  from  the  Merchants  Steamboat 
Companj  and  the  New  York  and  Long  Branch  Steamboat  Company 
that  freight  rates  have  been  lowered,  and  maintained,  as  results  of 
the  improvement  by  the  United  States;  also  that  the  conunerce  has 
increased,  and  that  the  improvement  tends  to  keep  the  freight  rates 
down. 

July  1,  1908,  balance  unexpended 114, 932.  71 

Amount  allotted  from  appropriation  made  by  river  and  harbor  act  ap- 
proved March  3,  1909 20,000.00 

Received  from  sale  of  mape  during  the  year 6.00 

34, 938.  71 
June  30, 1909,  amo\mt  expended  during  fiscal  year  for  maintenance  of  im- 
provement      14, 097. 54 

July  1, 1909,  balance  unexpended 20, 841. 17 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 20,000.00 
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TOMS  RIYEB,  NEW  JBBSEY. 

Toms  River  is  a  tributary  of  Bamegat  Bay  and  enters  the  bay  on  it« 
western  shore  about  11  miles  above  Bamegat  Inlet.  The  source  of 
Toms  River  is  about  34  miles  to  the  northwest  of  its  mouth.  The 
tidal  flow  in  the  river  is  small,  but  there  is  a  large  fresh-water  flow 
from  a  considerable  drainage  basin.  The  town  of  Toms  River  is 
about  5  nules  above  the  mourn  and  is  the  most  considerable  town  upcm 
it.  Island  Heights,  a  siunmer  resort,  is  located  on  the  left  bank  about 
1  mile  above  the  mouth. 

The  following  report  of  the  Board  of  Engineers  on  a  recent  survej 
is  concurred  inoy  the  CUef  of  Engineers  and  printed  in  House  Docu- 
ment No.  346,  Sixtieth  Congress,  first  session: 

BOABD  OF  EnOINBERS  FOR  RlYBRS  AND  HaRBORS, 

Washington^  D.  C,  November  4,  1907, 

Beepectfully  returned  to  the  Chief  of  Ensineers,  U.  S.  Army. 

In  toe  within  report  the  district  officer  BUDmite  estimates  for  channels  of  76  and  100 
feet  in  width,  and!^of  the  specified  depth  of  5  feet,  amounting  to  $8,650  and  |10,00(l» 
respectively,  with  ccMresponding  estimates  for  mamtenance  A  $900  and  $1,000.  He 
beueves  that  the  increased  facinties  afforded  by  a  channel  100  feet  wide  more  than 
offset  the  difference  in  orifidnal  cost  and  cost  of  maintenance  of  such  a  channel  as  com- 
pared with  one  76  feet  wiae,  and  he  recommends  the  adoption  of  the  100-foot  project. 
In  this  recommendation  the  division  engineer  concurs. 

F^m  statistics  furnished  in  the  report  on  preliminarv  examination  it  appears  that 
the  commercial  «t)wth  of  this  stream  nas  been  retarded  oy  the  lack  of  a  suitable  navi- 
^ble  channel.  It  is  stated  that  two  railroads  carry  to  and  from  Toms  River  annually 
m>m  15,000  to  20,000  tons  of  freight,  much  of  which,  it  is  expected,  would  be  shipped 
by  water  if  the  channel  permitted. 

In  the  opinion  of  the  Board  the  estimated  cost  of  providing  a  channel  100  feet  in 
width  is  reasonable  when  compared  with  the  probable  resulting  benefits  to  navigation, 
and  it  recommends,  therefore,  the  adoption  of  the  project  proposed  by  the  district 
ofBk^er  at  an  initial  cost  of  $10,050,  and  $1,000  annually  thereafter  for  mamtenance. 

TUCKEETON   CREEK,   NEW  JEBSET. 

This  is  a  tidal  stream  flowing  into  Little  E^  Harbor,  on  the  Atlantic 
-coast,  northeast  of  Atlantic  City.  A  preliminary  examination  and 
Aiirye^  of  the  creek  were  made,  and  a  report  recommending  its  improve^ 
ment  is  printed  in  Annual  Report  of  the  Chief  of  Engineers  for  1900, 
pages  1612-1615. 

The  original  low-water  depth  at  Tuckerton,  the  head  of  naviga^ 
tion,  was  15  inches,  which  increased  gradually  to  4  feet  at  the  mouth 
of  me  creek,  a  distance  of  2  miles.  From  the  mouth  of  the  creek 
across  tiie  flats  to  Oaimts  Point,  seven-eighths  of  a  mile,  tiie  low-water 
-depths  were  2  to  2^  feet.    The  mean  tidal  range  is  2^  feet. 

The  existing  project,  adopted  by  the  river  and  harbor  act  of  Jun« 
18,  1902,  contemplates  the  dredging  of  a  channel  6  feet  deep  at  mean 
low  water  and  80  feet  wide  from  Gaunts  Point,  seven-eighths  of  la 
nule,  to  the  mouth  of  the  creek;  thence  a  channel  of  the  same  depth 
and  75  feet  wide,  1  mile,  to  Parkers  Landing;  thence  a  channel  <rf 
the  same  depth  and  60  feet  wide,  five-eighth  of  a  mile  farther,  to 
West  Tuckerton  Landing;  thence  a  channel  5  feet  deep  at  mean  low 
water  and  60  feet  wide  for  three-eighths  of  a  mile  to  just  above  Scow 
Landing,  and  thence  a  channel  3  feet  deep  at  mean  low  water  and  40 
feet  wide  for  one-eighth  of  a  mile  to  the  milldam  at  Tuckerton,  together 
with  the  widening  of  the  channel  at  sharp  bends;  the  channel  acroas 
the  cove  between  the  mouth  of  the  creek  and  Oyster  Bed  Point  to 
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be  supplemented,  if  necessary ,  by  a  reyetment  wall  along  its  norib- 
€m  siae.  The  estimated  cost  of  the  work,  including  contin^enciea, 
is  161,380.  Under  authority  contained  in  the  river  and  haroor  act 
of  March  3,  1905,  the  Secretary  of  War  authorized  the  location  of 
the  channel  at  the  mouth  to  be  changed  so  as  to  lead  it  in  a  south- 
southeast  direction  directly  to  the  deep  water  at  the  head  of  March- 
elder  channel  instead  of  to  Gaunts  Pomt. 

The  channel  has  been  dredged  to  the  project  widths  from  the 
mouth  of  the  river  to  a  point  2,100  feet  below  the  milldam  at  Tucker- 
ton,  the  depth  made  being  6  feet  at  mean  low  water,  except  the  upner 
581  feet,  which  was  dredged  to  5  feet  at  mean  low  water.  Thi& 
completed  about  one-half  of  the  project. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $12,000 
for  continuing  the  improvement,  and  a  project  for  the  expenditure  of 
the  appropriation  was  duly  approved  by  the  Chief  of  Engineers. 
This  mcluded  dredging  of  the  cut  from  the  mouth  of  Tuckerton 
Creek  to  the  Marchelder  channel.  It  was  then  foimd,  however,  that 
dredging  along  that  line  would  destroy  several  oyster  beds  held  and 
ownM  by  private  parties  under  leases  from  the  State  of  New  Jersey, 
and  it  was  therefore  concluded  to  defer  operations  until  this  matter 
oottkl  be  adjusted. 

Under  date  of  December  16,  1907,  the  chief  of  the  bureau  of  shall 
fisheries  of  the  State  of  New  Jersey  advised  this  department  that 
all  objection  to  the  proposed  dredging  had  been  removed,  and  there- 
upon contract  for  the  oredging  was  entered  into.  The  contract  pro- 
vided for  dredging  a  straight  channel  from  deep  water  of  Marchelder 
channel,  off  Parkers  Island,  across  the  flats  of  Little  Egg  Harbor  to 
the  mouth  of  Tuckerton  Creek,  passing  through  the  point  on  the 
southwest  side  of  the  mouth,  and  then  dredging,  as  far  as  the  avails 
able  funds  would  permit,  the  upper  river,  the  depths  to  be  5  feet  at 
mean  low  water  from  Marcheiaer  channel  to  ocow  Landing,  and 
thence  3  feet  to  the  milldam. 

The  contractor's  plant  arrived  at  the  lower  end  of  Marchelder 
channel  on  June  19,  1908,  and  to  the  end  of  July  only  1,048  cubic 
yards  of  material  had  been  dredged,  and  no  work  was  done  there- 
after. On  September  10,  1908,  the  contract  was  annulled.  New 
proposals  for  tne  dred^g  were  opened  October  30,  1908,  but  as  the 
prices  bid  were  excessive  the  bids  were  rejected. 

The  liver  and  harbor  act  of  March  3,  1909,  provided  $2,000  for 
maintenance  of  this  improvement,  and  proposals  were  then  invited 
for  dredging  with  the  entire  amount  available,  but  no  bid  was  received. 
Proposals  were  again  invited  upon  revised  specifications,  and  theee 
are  to  be  opened  July  8,  1909. 

The  maximum  drafts  that  could  be  carried  on  June  30,  1909,  at 
mean  low  water  over  the  locaUty  of  the  improvement  were  2  feet 
from  the  milldam  to  Scow  Landing,  4  feet  thence  to  West  Tucker* 
ton,  5^  feet  thence  to  Parkers,  6  feet  thence  to  the  mouth,  and  thence 
2i  feet  to  the  head  of  Marchelder  channel. 

The  amount  expended  on  the  improvement  to  June  30,  1909,  ia 
$24,846.43,  of  which  $2,215.15  was  for  maintenance. 

The  commerce  reported  for  the  calendar  year  1908  is  26,609  tons, 
valued  at  SI, 192,898. 

The  improvement  of  Tuckerton  Creek  is  not  yet  sufficiently  ad- 
vanced to  show  any  material  decrease  in  freight  rates.    Shipments 
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from  distant  points  have^  however,  been  increased  and  facilitated/ 
although  lumber-laden  vessels  still  are  obliged  to  await  tides  at  the 
flats  at  the  mouth  of  the  creek. 

As  the  project  progresses  it  is  beUeved  that  cost  of  maintenance  will 
decrease.    . 

It  is  contemplated  to  expend  the  funds  recommended  below  in 
dredging  for  restoring  and  maintaining  the  present  channel  and  in 
<^ompletmg  the  work  under  the  approved  project  to  render  the 
improvement  available. 

July  1,  1909,  balance  available |13, 034. 76 

Amount  (estimated)  required  for  completion  of  existing  project 27, 380. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 31, 380. 00 

WOODBBIDOE  CREEK,  NEW  JEBSET. 

This  creek  is  a  small,  crooked  tidal  stream,  about  5  miles  long, 
running  through  flat  marshes  for  most  of  its  length  and  emptying 
into  tl^  west  side  of  Arthur  Kill,  or  Staten  Island  Sound,  2  miles 
north  of  Perth  Amboy,  N.  J. 

It  is  navigable  for  2f  miles  above  the  mouth  to  a  point  where  it 
is  crossed  by  a  highway  bridge  without  a  draw.  The  width  of  the 
<;reek  below  this  bridge  is  about  100  feet.  In  its  original  condition 
this  stream  was  obstructed  at  its  mouth  by  a  bar  havii^  a  least  depth 
of  9.8  feet  at  high  water,  and  by  two  shoals  just  inside  the  mouth. 
From  these  shoab  a  good  12-foot  channel  existed  to  above  Anderson's 
brickworks,  seven-eighths  of  a  mile  from  the  mouth,  above  which 
point,  however,  many  shoals  occurred,  although  a  narrow  8-foot  chan- 
nel existed  as  far  as  Salamander  dock,  1}  miles  from  the  mouth. 

First  project:  A  survey  of  the  navigable  part  of  this  creek  was 
made  in  1878,  reference  to  which  is  made  on  page  139  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1904,  and  a  project  for  its  im- 
provement was  adopted  by  the  river  and  harbor  act  of  March  3, 1879. 
This  project  provided  for  forming  a  channel  12  feet  deep  at  mean 
high  water  and  80  feet  wide  from  the  mouth  of  the  creek  to  the  Sala- 
mander dock  at  an  estimated  cost  of  $13^800,  which  amount  was  in- 
creased in  1884  to  $29,000.  Work  on  this  improvement  was  carried 
on  under  appropriations  made  from  1879  to  1882,  amounting  to 
$19,000,  whicn  was  expended  without  completing  the  project,  and  was 
suspended  in  1883,  and  in  1900  the  channel  had  relapsed  to  its  origi- 
nal condition. 

The  existing  project,  adopted  by  the  river  and  harbor  act  of  June 
13,  1902,  contemplates  obtaining  a  channel  8  feet  deep  at  mean  low 
water,  with  a  bottom  width  of  50  feet,  by  dredging,  from  Arthur 
Kill  to  Salamander  dock,  at  an  estimated  cost  of  $35,000  for  the 
improvement  and  $3,000  annually  for  maintenance.  Reference  to 
this  project,  and  of  the  examination  and  survey  upon  which  it  is  based, 
is  contamed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1904, 
page  139. 

The  amount  expended  on  the  work  of  existing  project  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1909,  was  $42,329.64,  of  which 
$30,822.70  was  used  in  carrying  out  the  project  and  $11,506.94  for 
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maintenance.  No  work  was  done  during  the  fiscal  ^ear.  Project  for 
the  expenditure  of  the  allotment  of  $6,000  for  maintenance,  act  of 
March  3,  1909,  was  approved  March  19.  Tlie  work  was  advertised, 
and  proposals  were  opened  on  June  8.  A  contract  for  dredging  was 
m  course  of  preparation  at  the  close  of  the  year.  At  the  close  of  the 
last  work,  January,  '1908,  the  channel  was  practically  restored  to 

{)roposed  dimensions  and  the  project  completed.     Expenditures  were 
or  office  exj)enses  and  contingencies. 

The  maxunum  draft  that  could  be  carried  June  30,  1909,  over  the 
shoalest  part  of  the  channel  was  6  to  7  feet  at  mean  low  water.  The 
mean  range  of  tides  is  5  feet. 

The  commerce  of  this  creek,  mainly  in  clay,  brick,  tile,  coal,  tin 
scrap,  steel  scrap,  and  building  materials,  amounted  in  1887  to 
126,000  tons,  in  1898  to  176,000  tons,  in  1903  to  155,751  tons,  in  1904 
to  165,313  tons;  in  1905  to  160,194  tons,  valued  at  $1,018,198;  in 
1906  to  167,392  tons,  valued  at  $1,128,237;  in  1907  to  151,671  tons, 
valued  at  $1,071,548;  and  in  1908  to  163,120  tons,  valued  at  $791,700. 
Tonnage  heretofore  reported  in  gross  tons;  reported  this  year  in 
short  tons. 

It  appears  from  inquiry  that  freight  rates  have  been  reduced  as  a 
result  of  this  improvement. 

It  is  proposed  to  apply  the  sum  estimated  as  a  profitable  expendi- 
ture to  maintenance  of  improvement. 

Maps  of  the  creek  are  printed  in  House  Document  No.  282,  Fifty- 
sixth  Congress,  first  session,  and  in  Annual  Report  of  the  Chief  of 
Engineers  for  1905,  page  1036. 

July  1,  1908,  balance  unexpended 9928.16 

Amount  allotted  from  appropriation  made  by  river  and  harbor  act  approved 
March  3,  1909 6,000.00 

6, 928. 16 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 507. 80 

July  1, 1909,  balance  unexpended 6,420.36 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1911. 
for  maintenance  of  improvement,  exclusive  of  the  balance  unexpended 
July  1,1909 6,000.00 

DELAWARE  BIYEB,  FENNSTLYANIA  AND   NEW  JEBSEY«| 

Trenton,  the  head  of  natural  and  actual  navigation  of  the  Delaware 
River,  is  about  30  miles  above  the  upper  end  of  the  port  of  Philadel- 
phia. In  its  original  condition  this  stretch  of  river  was  obstructed  by 
several  shoals.  Between  Bordentown  and  Trenton,  a  distance  of 
about  5  miles,  a  narrow  and  circuitous  channel  existed  which  carried 
only  from  3  to  6  feet  at  mean  low  water.  At  Kinkora  bar.  about  9 
miles  below  Trenton,  there  was  a  shoal  carrying  7i  feet,  ana  at  Five- 
mile  bar,  opposite  the  upper  part  of  Philadelphia,  a  shoal  crossed  the 
Pennsylvania  channel,  carrymg  onlv  3  to  4  feet  at  mean  low  water. 
There  was,  however,  a  depth  oi  13  feet  past  Fivemile  bar  in  the  New 
Jersev  channel  south  of  Petty  Island. 

Below  Philadelphia  the  nver  in  its  original  condition  presented 
obstructions  at  Mifflin  bar  which  reduced  the  depth  at  mean  low  water 
to  17  feet,  at  Schooner  ledge  and  Cherry  Island  flats  to  18  feet,  at 
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Bulkhead  shoal  and  Baker  shoal  to  about  20  feet,  and  at  Duck  Creek 
flats  to  about  20  feet.  The  lower  end  of  Duck  Qreek  flats  is  56  miles 
below  Philadelphia. 

In  that  part  of  the  Delaware  River  between  Trenton,  N.  J.,  and 
Bridesburg,  Pa.,  efforts  in  the  past  have  been  directed  toward  reUev- 
ing  commerce  from  the  obstructions  which  exist  in  the  upper  9  miles 
of  the  river  and  toward  deepening  the  channels  across  Perriwig  and 
Kinkora  bars. 

Previous  to  1885  the  efforts  to  improve  the  river  between  Philadel- 
phia and  the  bay  were  confined  to  dredging,  except  at  Schooner  led^e, 
where  solid  rock  was  removed.  The  work  was  done  under  appropnar 
tkms  for  special  localities,  and  also  under  general  appropriations  for 
the  Delaware  River  below  Bridesburg. 

A  Board  of  Engineers,  convened  by  direction  of  the  Secretary  of 
War  for  the  purpose  of  considering  the  subject  of  the  permanent 
improvement  of  Delaware  River  and  Bay,  recommended,  in  a  project 
dated  January  23,  1885,  and  adopted  in  that  year,  the  formation  of 
a  ship  channel  from  a  point  opposite  Philadelphia  and  about  mid- 
way between  the  Amencan  Ship  Building  Company's  yard  and  the 
Qas  Trust  wharf  to  deep  water  in  Delaware  Bay.  having  a  least 
width  of  600  feet  and  a  depth  of  26  feet  at  mean  low  water.  The 
formation  of  such  a  channel  was  to  be  secured,  except  at  Schooner 
ledge,  where  rock  would  have  to  be  removed,  by  regulating  the  tidal 
flow  by  means  of  dikes,  with  recourse  to  dredging  where  necessary, 
as  an  aid  to  such  contracting  and  regulating  w;orks.  The  estimated 
cost  of  obtaining  a  channel  of  the  above  dimensions  was  about 
$2,425,000,  which  covered  the  estimated  cost  of  the  permanent 
improvement  of  the  Delaware  River  between  the  upper  part  of  Phila- 
delphia and  deep  water  in  the  bay.  The  annual  cost  ox  maintenance 
was  estimated  at  10  per  cent  of  the  original  cost  for  dredging  and  1 
per  cent  of  the  original  cost  for  dikes.  This  estimate  of  cost  did  not 
mclude  the  improvement  of  Philadelphia  Harbor,  which  was  a  sepa- 
rate project. 

With  appropriations  a^regating  $3,935,000  there  was  completed 
between  1888  and  1898  a  project  tor  improving  the  harbor  between 
Philadelphia,  Pa.,  and  Camden,  N.  J.,  which  provided  a  channel 
depth  or  26  feet  at  mean  low  water  from  Christian  street,  Philadel- 
phia (Kaighn  Point,  N.  J.),  up  to  the  Pennsylvania  Railroad  bridge 
at  Fishers  Point,  N.  J.  In  1906  an  allotment  of  $10,000  was  made 
for  redredging  shoal  places  within  the  limits  of  this  improvement, 
from  the  emergencv  appropriation  contained  in  the  river  and  harbor 
act  approved  March  3,  1905.  Final  report  on  the  completion  of  this 
project  is  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1899,  page  1330,  and  an  accoimt  or  the  work  done  under  the  emer- 
gency alK>tment  in  the  report  for  1907,  page  1100. 

In  the  river  and  harbor  act  approved  March  3,  1899,  Congress 
adopted  a  new  project  for  the  improvement  of  the  river,  provuling 
for  the  formation  of  a  channel  600  feet  wide  and  30  feet  deep  from 
Christian  street,  Philadelphia,  to  deep  water  in  Delaware  Bay,  at  an 
estimated  cost  of  $5,810,000.  This  project  superseded  the  project  of 
1885.  At  the  time  of  adoption  of  the  new  project  the  26-foot  chan- 
nel, with  widths  varying  from  200  to  600  feet,  had  been  formed  from 
the  upper  part  of  Philadelphia  Harbor  to  the  bay,  except  at  the  fol- 
lowing-named localities:'  Tinicum  Island  shoal,  aepth  from  23.6  feet 
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to  26  feet  over  a  distance  of  about  4^200  feet;  above  Schooner  ledge, 
depth  from  24  feet  to  26  feet  over  a  distance  of  about  4,800  feet; 
from  below  Marcus  Hook  to  Bellevue,  depth  from  23  to  26  feet  over  a 
distance  of  about  13,500  feet.  These  distances  are  measured  on  the 
ran^e  lines.  The  distances  measured  between  the  26-foot  curves  on 
the  lines  of  deepest  water  were  much  shorter. 

Part  of  the  26-foot  channel  above  Marcus  Hook,  Pa.,  was  dredged 
by  the  city  of  Philadelphia  imder  the  supervision  of  this  office,  with 
money  appropriated  bv  the  city  of  Philadelphia. 

At  the  same  time  there  was  between  Trenton  and  Philadelphiala 
channel  6  feet  deep  at  mean  low  water  through  Perriwig  bar,  a  depth 
of  7  feet  in  the  eastern  channel  at  Bordentown,  a  channel  Si  feet  deep 
through  Kinkora  bar^  and  a  channel  26  feet  deep  over  the  whole 
width  through  Fivemile  bar. 

The  total  amount  expended  on  the  26-foot  project  since  its  adop- 
tion in  1885  was  $1,532,688.81,  of  which  about  $200,000  is  estimated 
to  have  been  applied  to  maintenance.  In  addition  to  this  expendi- 
ture the  following  sums  were  expended  since  the  adoption  of  tne  26- 
foot  channel  in  1885,  and  previous  to  adoption  of  the  existing  project, 
on  special  localities  on  the  river  under  appropriations  made  for  the 
purpose: 

Ghaxmel  across  Smiths  Island  bar,  between  Philadelphia,  Pa.,  and  Gam- 
den,  N.  J $30,000.00 

Between  the  upper  part  of  Philadelphia,  Pa.,  and  Trenton,  N.J 37, 500. 00 

Rebuilding  and  enlaiging  dike  at  junction  of  Schuylkill  and  Delaware 

rivers 3,000.00 

Removing  rock  ledge  opposite  Petty  Island 69, 463. 26 

Expenses  of  Board  of  Engineer  officers  on  project  for  channel  30  feet  deep 
and  600  feet  wide 7,000.00 

Total 146, 963. 26 

The  entire  amount  expended  on  the  improvement  of  Delaware 
River  from  1836  to  June  30,  1909,  under  appropriations  for  general 
river  improvement,  special  localities,  Philadelphia  Harbor,  and  allot- 
ments from  appropriations  for  emergencies  in  river  and  harbor  works, 
was  $13^420,754.23,  of  which  $184,505.80  was  expended  on  the  part 
of  the  nver  between  Trenton  and  Philadelphia,  and  $188,109.51  for 
maintenance  under  the  existing  project. 

Work  under  the  existing  project  below  Christian  street  was  com- 
menced under  an  appropriation  of  $300,000  contained  in  the  river 
and  harbor  act  of  March  3,  1899,  and  has  been  prosecuted  under  this 
and  subsequent  acts.  Under  the  provisions  of  this  act  $69,463.26 
was  applied  to  removal  of  rock  ledge  opposite  Petty  Island,  $7,000  to 
the  expenses  of  the  Board  of  Engineer  officers  on  project  for  a  30- 
foot  channel,  and  the  balance,  $223,536.74,  under  the  existing  project. 

The  river  and  harbor  act  approved  March  2,  1907,  appropriated  the 
sum  of  $895,000  for  completing  this  improvement  ana  authorized  the 
letting  of  contracts  to  the  extent  of  $500,000  additional  for  main- 
tenance of  the  dredged  channel,  this  amount  to  be  available,  how- 
ever, for  use  in  completion  of  the  project.  Of  this  appropriation  the 
sum  of  $40,000  is  to  be  applied  to  maintenance  of  the  dredged  water- 
way in  Philadelphia  Haroor  above  Christian  street,  Philadelphia. 
Of  the  sum  of  $500,000  authorized  by  the  river  and  harbor  act  of 
March  2,   1907,  $375,000  was  appropriated  in  the  sundry  civil  act 
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approved  May  27,  1908,  and  the  balance,  $125,000,  was  appropriated 
in  the  sundry  civil  act  approved  March  4,  1909. 

The  river  and  harbor  act  approved  March  3,  1909,  appropriated 
$390,000  for  maintenance  of  the  dredged  channel  from  Philadelphia 
to  Delaware  Bay,  including  Philadelpma  Harbor. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1909,  the  sum  of 
$6,383,671.61  was  expended  on  the  work  of  the  existing  project  in 
surveys,  in  dredging  at  Duck  Creek  flats.  Baker  shoal,  Balem  Cove 
flats.  Deep  Water  Point,  Cherry  Island  flats.  Schooner  ledge  rock 
area,  Tinicum  and  Mifiiin  bar  shoals,  and  in  the  construction  of  bulk- 
heads for  the  reception  of  dredged  material  and  to  act  as  training 
walls  to  direct  the  currents. 

At  Baker  shoal  the  work  of  bulkhead  construction  has  resulted  in 
the  completion  of  30,627  Unear  feet  of  structure.  At  Cherry  Island 
flats  the  work  of  bulkhead  construction  has  resulted  in  the  comple- 
tion of  4,535  Unear  feet  of  structure.  The  work  of  dredging  under 
the  30-foot  project  has  resulted  in  the  formation  of  a  channel  30  feet 
deep  at  mean  low  water  and  600  feet  wide,  having  the  following 
approximate  lengths  through  the  various  shoals: 

Feet. 

Duck  Creek  flats 43,000 

Baker  shoal 20,  SOO 

Salem  Cove  flats 12,500 

New  Castle  flats 28,000 

€herry  Island  flats 25,  600 

Edgembor,  Del.,  to  the  south  line  of  Pennsylvania,  including  Marcus  Hook  bar.  30, 000 

The  work  of  rock  removal  at  Schooner  ledge  is  now  about  99  i)er 
cent  completed. 

The  greatest  draft  of  water  that  could  be  carried, at  mean  low 
water  on  June  30,  1909,  over  the  shoalest  part  of  the  river  below 
Philadelphia  was  about  23.9  feet  on  center  line  of  channel  on  Cherry 
Island  light-house  range,  near  the  niouth  of  Christiana  River,  Dela- 
ware.   The  material  in  the  channel  at  this  locality  is  very  soft  mud. 

It  is  proposed  to  apply  the  available  funds  to  completion  of  the 
project  ami  maintenance  of  the  dredged  channel.  This  will  include 
widening  of  the  channel  beyond  600  feet  at  the  bends  below  Phila- 
delphia, completion  of  rock  removal  at  Schooner  ledge,  and  surveys, 
engineering  and  office  expenses  under  the  general  project,  the  work 
tol)e  done  by  contract  or  by  hired  labor  and  government  plant,  as 
jatfj  be  to  the  best  interests  of  the  United  States. 

Ill  1905  the  State  of  Pennsylvania  and  the  city  of  Philadelphia 
appropriated  sums  aggregating  $750,000,  to  be  expended  in  accord- 
ance with  the  general  project  on  that  part  of  the  river  between  the 
south  line  of  Pennsylvania  and  the  citjr  of  Philadelphia.  This  money 
was  to  be  expended  by  the  city  of  Philadelphia,  and  the  work  to  be 
done  was  to  oe  under  the  supervision  of  the  United  States  engineer 
officer  in  charge  of  the  improvement. 

Under  date  of  July  27,  1906,  the  United  States  entered  into  an 
agreement  with  the  city  of  Philadelphia  whereby  government  plant 
should  be  placed  on  the  work  in  sections  7  and  8  and  operated  under 
the  direction  of  this  office;  all  cost  of  the  work  to  be  paid  by  the  city 
of  Philadelphia.  The  city  also  entered  into  a  contract  with  the 
American  Dredging  Company,  under  date  of  October  27, 1906,  for  the 
dredging  of  the  entire  cnannel  to  full  width  and  depth  in  sections 
6-A  6~dB,  and  9,  for  a  lump  sum  in  each  case. 


BIVEB  AKD  HABBOB  BILL. 


131 


Work  under  the  above  agreement  with  government  plant  in  sec- 
tions 7  and  8  has  resulted  in  a  channel  through  Tinicum  Island  flats 
30  feet  deep  and  600  feet  in  width,  and  a  channel  through  MiflBin  bar 
shoal  30  feet  deep  and  600  feet  wide. 

The  contract  dredging  has  resulted  in  a  channel  30  feet  deep  and 
600  feet  wide  throu^  section  6,  subsections  A  and  B,  on  Schooner 
ledge  range,  and  through  section  9,  to  Christian  street,  Philadelphia. 

The  original  work  on  the  channel  30  feet  deep  and  600  feet  wide  is 
now  practically  completed  from  Christian  street,  Philadelphia,  to 
deep  water  in  Delaware  Bay,  except  on  Schooner  ledge  rock  area, 
where  a  few  scattering  points  of  rock  remain  to  be  drilled*  and  blasted 
off.  It  is  estimated  that  only  about  330  cubic  yards  of  ledge  rock 
remains  to  be  removed,  consisting  of  widely  scattered  points  project- 
ing from  0.1  foot  to  1  foot  above  the  plane  of  30  feet  mean  low  water. 
This  work  is  being  pushed  as  rapidly  as  is  practicable,  but  from  its 
nature  is  necessaruy  tedious. 

For  1890  the  total  foreign  freight  movement  of  the  Delaware  River 
was  estimated  at  2,923,994  tons  and  the  total  domestic  freight  move- 
ment at  8,433,276  tons;  total,  11,356,270  tons.  For  1908  the  total 
foreign  freight  movement  was  estimated  at  5,083,487  tons  and  the 
total  domestic  freight  movement  at  18,940,408  tons;  total,  24,023,896 
tons. 

The  deepening  of  the  channel  below  Philadelphia  increases  the 
number  of  deej)-draft  vessels  trading  with  foreign  ports.  The  estab- 
lishment of  existing  lines  has  resulted  in  lower  import  and  export 
rates.  The  maintenance  of  a  deep  channel  from  Philadelphia  to  the 
sea  also  aifects  the  rates  at  other  ports  by  keeping  up  the  competition 
between  them  and  this  port.  No  exact  figures  can  be  given  which 
wiU  show  the  amount  that  freight  rates  have  been  lowered  by  the 
improvement. 

It  is  proposed  to  apply  the  amount  estimated  for  expenditure  during 
the  fiscal  year  1911  to  maintenance  of  improvement  oy  dredging  ana 
repair  of  regulating  works. 

COMMBBCIAL  STATISTICS. 

The  following  statement  concerning  the  foreign  cojnmerce  of  the  Delaware  River 
lor  the  years  ending  December  31 »  1907  and  1908,  ia  compiled  from  the  reports  of  the 
Board  of  Trade  of  uie  city  of  Philadelphia: 


Articles. 


DfrOETS. 

Drags  aod  chemicals 

Hemp»  jute,  flax,  and  their  fabrics 

Iron,  maauractured 

Iron  ore 

Sagar 

Ut^ff^llfkfif^^Mlg 

TotaL 

KXF0BT8. 

CoaL 

Omin  and  floor 

Petroleum  and  products 

Mfaceilaneoas 

TotaL 


Tora. 

144,717 
36,267 
31.396 

600.698  ; 

200,370  I 

787,182  I 

"I 


990,599 

681.013 

1,124,673 

1,420,431 


4,056,716 


1906. 


T&ru. 
132.728 
26.006 
13,645 
586,126 
199,978 
593,548 


1,800,620  '   1,651.015 


799,862 

663,716 

1,188,277 

860,617 


3,532,473 
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The  following  statement  concerning  the  domestic  and  coastwise  commerce  of  the 
Delaware  River  for  the  years  ending  December  31,  1907  and  1908,  has  been  compiled 
from  returns  made  by  shippers,  consignees,  and  carriers: 


Articles. 


ARBIVALS. 


Chemicals...., 

Coal 

Lumber 

Sand 

Miscellaneous. 

Total... 


DEPASTURES. 


Chemicals 

Coal 

Fertilizers 

Iron,  manufactured. 
Miscellaneous 


Total. 


1907. 


Tons. 


312,560 

715,403 

961,347 

2,345,398 

4,827,537 


9,162,335 


Value. 


1906. 


$4,825,498 

2.553,793 

10,588.854 

1,283,131 

781,240,860 


Tons. 


800,492,136 


221,795 

684,684 

729.562 

1,910,510 

4,496,640 


8,043,197 


119,385 
7,877,432 

114.736 

20,096 

4,132,309 


12,263,958 


2,344,170 

30,764,762 

2,303.720 

485,198 

573.344,187 


95,508 

7,150,315 

129,013 

13,320 
3,509,055 


609,242,037  ,  10,807,211 


Value. 


13,938,315 

2,593.166 

7,844,366 

1,045,988 

577,842,375 


593,364,200 


2.175,450 

27.854,154 

2,818.753 

400,000 

409,721,940 


502,970,297 


July  1,  1908,  balance  unexpended $803, 279. 89 

June  30,  1909,  credited  to  appropriation  during  fiscal  year:  Sales  of 
blueprints,  122.47;  account  services  U.  S.  dredjje  Delaware  in  New 
York  Harbor,  $11,163.07;  account  of  judgment  in  cs»e  of  libel  filed 
in  U.  S.  district  court  for  New  Jersey  against  coal  barge  Alaska  as 
damages  sustained  by  the  United  States  by  reason  of  sinking  by  the 
barge  of  a  scow  belonging  to  the  Engineer  Department,  $1,400;  ac- 
count proceeds  of  sales  of  condemned  property,  $604.43 

Amount  appropnated  by  river  and  harbor  act  approved  March  3,  1909 


13, 189. 97 
390, 000. 00 


Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 125, 000. 00 


June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $652, 969. 05 

For  maintenance  of  improvement 179, 399. 34 


1, 331, 469. 86 


832, 368. 39 


July  1,  1909,  balance  unexpended ^ 499, 101. 47 

July  1,  1909,  outstanding  liabilities 104, 294. 64 

July  1,  1909,  balance  available 394, 806. 83 

July  1,  1909,  amount  covered  by  uncompleted  contracts 141,  475. 80 


200,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  un- 
expended July  1,  1909 

The  House  committee  in  its  report  says: 

The  appropriation  for  the  Delaware  River  includes  an  item  of  $450,000  for  widening 
at  the  bends,  which  has  been  repeatedly  recommended  by  the  engineers  in  chaige 
of  the  improvement  as  necessary  to  give  a  channel  of  equal  efficiency  throughout 
its  length.  At  present  the  difficulties  of  navigation  at  the  bends  are  great,  and 
the  widening  provided  for  will  be  of  material  Benefit  to  the  commerce  using  the 
iniprovement. 

The  survey  of  the  improvement  with  a  view  to  securing  a  depth  of  35  feet,  provided 
for  in  the  act  of  March  3,  1909,  is  nearing  completion,  but  will  hardly  be  in  shape  for 
consideration  in  this  bill.  The  widening  provided  for  will  be  an  essential  part  of  any 
larger  improvement  of  the  Delaware  River  that  may  be  undertaken  in  accordance 
witn  any  recommendation  that  may  be  submitted  in  the  report  on  the  survey  now  in 
progress,  and  therefore  is  a  step  toward  securing  improved  facilities  for  the  commerce 
of  Philadelphia. 
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DELAWABE  BIYEB;  AT  MOX7TH  OF  NEYEBSINK  BITEB,  NEW  TOBK,  NEW 

JEBSEY,   AND  PENNSYLVANIA. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  1164, 
Sixtieth  Congress,  second  session.  Following  is  the  letter  of  the 
Chief  of  Engmeers  submitting  the  same: 

Wak  Department, 
Office  of  the  Chief  of  Engineers, 

Washington,  December  5,  1908 » 

Sir:  I  have  the  honor  to  submit  herewith  for  transmission  to  Congress  reports  of 
April  20,  1907,  and  March  20,  1908,  with  maps,  by  Maj.  J.  C.  Sanford,  Corps  of  Engi- 
neers, on  preliminary  examination  and  survey,  respectively,  of  Neversmk  River, 
New  York,  with  a  view  to  the  removal  of  bars  and  otner  obstructions  at  and  near  its 
mouth,  and  of  Delaware  River  at  and  near  the  mouth  of  the  Neversink  River,  this 
examination  and  survey  having  been  made  under  authority  of  section  3  of  the  river 
and  harbor  act  of  March  2,  1907,  as  modified  and  extended  by  section  8  of  an  act  of 
Congress  approved  May  28,  1908. 

The  improvement  of  this  locality  is  requested  in  the  interests  of  navigation  and  with 
a  view  to  lumishing  relief  from  the  effects  of  floods  due  to  ice  gorges. 

In  his  survey  report  of  March  20,  1908,  Major  Sanford  presents  an  estimate  of 
$61,392.50  as  the  cost  of  the  entire  work  which  he  deems  necessary.  Of  this  amount 
an  item  of  $6,612.50  for  the  removal  of  a  rock  ledge  known  as  ''Sims  Clip  "  is  regarded 
as  chiefly  benefiting  raft  navigation;  and  he  expresses  the  opinion  that  the  General 
Grovernment  would  be  justified  in  making  appropriation  for  this  work,  on  condition 
that  provision  for  the  balance  of  the  work,  estimated  to  cost  $54,780,  be  made  by 
state  and  local  interests.  It  is  proposed  that  all  the  work  contemplated  shall  be  done 
under  the  supervision  of  the  Secretary  of  War. 

In  its  review  of  the  survey  report  the  Board  of  Engineers  for  Rivers  and  Harbors 
inclines  to  the  belief  that  the  cost  of  the  work  ($6,612.50)  which  it  is  proposed  shall 
be  borne  by  the  United  States  is  not  disproportionate  to  the  commercial  benefits 
which  may  be  expected  from  the  improvement,  and  the  Board  concurs  with  the  dis- 
trict officer  in  the  opinion  that  if  appropriation  be  made  hy  Congress  for  this  work 
its  expenditure  should  be  made  contingent  upon  the  furnishing  by  State  or  other 
interests  of  the  sum  of  $54,780. 

While  the  improvement  contemplated  iA  these  reports  may  be  of  some  benefit  to 
the  rafting  interests,  it  is  noted  that  the  work  is  not  demanded  by  those  interests. 
Moreover,  as  tiie  work  which  it  is  proposed  shall  be  paid  for  by  the  United  States  is 
recommended  only  on  condition  that  other  work  be  done  by  other  parties,  it  would 
appear  that  this  portion  of  the  improvement  is  not  essential  when  taken  by  itself. 
In  view  of  the  fact,  therefore,  that  none  of  the  work  can  be  recommended  on  account 
of  commercial  interests  alone,  and  as  these  are  the  only  interests  on  which  the  Chief 
of  Engineers  is  called  upon  to  express  an  opinion,  I  am  constrained  to  omit  a  recom- 
mendation in  this  case,  and  merely  present  the  facts  for  such  action  as  Congress  may 
deem  proper  to  take,  since  any  favorable  action  must  primarily  be  for  other  interests 
than  tnose  of  commerce. 

Very  respectfully,  W.  L.  Marshall, 

Chief  of  Engineer 8 y  U.  S.  Army. 

The  Secretary  of  War. 

ERIE   HARBOR,   PENNSYLVANIA. 

The  following  is  printed  in  Rivers  and  Harbors  Committee  Docu- 
ment No.  26,  Sixty-first  Congress,  second  session: 

War  Department, 
Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  C,  February  4, 1910, 

Sir:  1.  The  Board  has  had  under  consideration  a  resolution  of  the  Committee  on 
Rivers  and  Harbors  of  the  House  of  Representatives,  which  reads  as  follows: 

"Resolved,  by  the  Committee  on  Rivers  and  Harbors  of  the  House  of  Representatives, 
That  the  Board  of  Engineers  for  Rivers  and  Harbors  created  under  section  3  of  the 
river  and  harbor  act  approved  June  13,  1902,  be  requested  to  reconsider  the  reports 
upon  preliminary  examination  of  harbor  at  Erie,  Pa.,  printed  in  House  Document 
No.  83,  Sixtieth  Congress,  first  session,  with  a  view  to  submitting  a  recommendation 
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with  estimate  of  cost  of  making  the  project  depth  of  20  feet  available  within  the  harbor 
at  all  times,  the  same  as  has  been  done  in  the  entrance  channel.'' 

2.  The  document  referred  to  in  the  resolution  contains  a  report  by  the  district 
officer  on  a  preliminary  examination  of  ''Erie  Harbor,  with  a  view  to  obtaining  a 
depth  of  22  feet,  ♦  ♦  *  "  ordered  by  the  act  of  March  2, 1907.  In  its  indorsement 
of  June  17,  1907,  reviewing  that  report,  the  Board  made  the  following  statement: 

"It  appears  that  the  improvement  now  desired  is  an  increase  in  depth  at  the  entrance 
lakewara  from  the  jetties,  so  that  vessels  of  deep  draft  will  not  strike  the  bottom  in 
time  of  high  waves,  and  the  widening  and  straightening  of  the  dredged  channel  inside 
the  jetties. 

"It  is  claimed  that  large  vessels  have  difficulty  in  navigating  this  inner  channel, 
which  is  not  in  proloneation  of  the  jetty  channel,  and  therefore  requires  a  change 
in  direction,  resulting  frequently  in  vessels  striking  on  the  north  side  of  the  channel 
near  the  inner  gas  buoy  No.  8.  No  special  demands  were  made  for  an  increase  in 
depth  in  the  inner  harbor  over  that  provided  for  by  the  existing  project.  The  straight- 
enm^  of  the  channel  inside  the  jetties  appears  to  be  a  matter  of  detail  which  can  be 
provided  for  in  connection  with  the  prosecution  and  maintenance  of  the  existing 

§  reject,  and  the  Board  is  of  the  opinion  that  the  maintenance  of  the  full  projected 
epth  and  width  of  channels  through  the  jetties  and  at  the  entrance  thereto  will, 
in  a  great  measure,  overcome  the  difficulties  complained  of  by  navigation.'' 

3.  The  views  of  the  Board,  as  expressed  above,  having  received  the  approval  of 
higher  authority,  the  necessary  dredging  has  been  done  under  the  existing  project  to 
provide  a  depth  of  20  feet  at  all  stages  in  the  outer  channel  and  along  the  south  side  of 
the  inner  channel.  From  statements  made  to  the  Board  in  connection  with  the 
present  investigation^  it  appears  that  a  similar  depth  is  needed  in  certain  parts  of  the 
mner  harbor  to  facilitate  tne  handling  of  deep-draft  vessels  utilizing  the  full  depth 
available  in  the  entrance  channel.  The  places  where  a  depth  of  20  feet  at  all  stages  is 
desired  are  indicated  on  the  accompanvmg  chart,  and  the  cost  of  the  work  involved 
is  estimated  by  the  district  officer  as  follows: 

A.  Inner  channel  along  north  channel  line $7, 500 

B,  Project  area  of  harbor  basin,  off  Anchor  Line-Pennsylvania  elevators  and 

docks 31,250 

C  Project  area  of  harbor  basin,  and  extension  northward,  west  of  "B,"  city 

public  dock  frontage  and  dock  frontage  west  thereof  to  waterworks 43, 750 

D.  Shoal  area  off  Erie  and  Pittsburg  ore  docks 30,  OOO 

4.  Of  the  above,  the  Board  believes  that  the  dredging  contemplated  by  "C"  is  not 
necessary  nor  advisable  at  this  time,  as  this  frontage  is  not  used  for  commercial  purposes 
employing  deep-draft  vessels.  At  "A,"  **B,"  and  "D,"  however,  such  vessels  are 
in  use,  and  the  ooard  believes  that  it  is  advisable  to  undertake  the  dredging  necessary 
to  make  the  project  depth  of  20  feet  available  at  these  places  at  all  stages.  The  esti- 
mated cost  of  this  work,  including  10  per  cent  for  engmeering  and  contingencies,  is 
175,625.    An  appropriation  of  this  amount  is  recommended. 

5.  The  Boara  further  reports  that  there  are  no  questions  of  terminal  facilities,  water 
power,  or  other  subjects  so  related  to  the  improvement  proposed  that  they  may  be 
Coordinated  therewith  to  lessen  the  cost  and  compensate  the  Government  for  expendi* 
tures  made  in  the  interests  of  navigation. 

For  the  Board: 

Very  respectfully,  ,  W.  C.  LANQprrr, 

Lieut.  Col.f  Corps  of  Engineers, 

Senior  Menwer  Present. 
The  Chief  of  Engineers,  U.  S.  Army, 

Washington,  D.  C. 

ICE  HARBOB  AT  MARCUSHOOK,  PENNSYLVANIA. 

In  1785  the  Commonwealth  of  Pennsylvania  built  two  wharves 
upon  crib  piers  at  Marcushook  for  the  convenience  of  commerce.  In 
1829  an  appropriation  was  made,  by  Congress  for  repairing  the  piers 
and  improvmg  the  harbor. 

In  1866  a  project  was  adopted  for  a  harbor  in  Delaware  Elver  to 
protect  vessels  against  moving  ice.  The  old  work  at  Marcushook 
was  utilized  as  far  as  possible.  The  amount  expended  from  1866  to 
June  30,  1909,  was  $219,000.     Since  1899, all  expenditures  have  been 
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for  repairs  and  maintenance.  The  last  amount  appropriated  for  the 
work  was  $5,000,  by  act  of  September  19,  1890. 

The  harbor  covers  an  area  of  12  acres,  of  which  about  one  half  has 
a  depth  of  12  to  18  feet  and  the  other  half  18  to  25  feet  at  mean  low 
water.  The  protection  consists  of  the  old  landing  piers  and  seven 
detached  piers,  having  foundations  of  wooden  cribs  nlled  with  stone, 
the  superstructures  being  faced  with  cut  stone.  The  detached  piers 
are  in  need  of  minor  repairs. 

During  the  past  fiscal  ^ear  repairs  were  made  to  the  mooring  posts 
and  other  parts  of  the  piers. 

It  is  proposed  to  apply  the  amount  estimated  for  expenditure 
during  tne  fiscal  year  1911  to  maintenance  of  improvement  by  the 
repair  of  superstructure  of  ice  piers. 

Kules  for  the  use  of  the  landmg  piers  were  approved  by  the  Acting 
Secretary  of  War  under  date  of  April  29,  1904. 

July  1,  1908,  balance  unexpended $37.54 

June  30,  1909,  amount  expended  during  fiscal  year 37. 54 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1911, 
for  maintenance  of  improvement 600. 00 

HARBOB   AT   PITTSBUKG,    PA. 

This  harbor  comprises  that  portion  of  the  Ohio  River  lying  above 
Davis  Island  dam,  a  length  of  4.7  miles;  that  portion  of  the  Alle- 
gheny River  lying  between  its  mouth  and  Aspinwall,  a  length  of 

7  miles,  and  that  portion  of  the  Monongahela  Kiver  lying  between 
its  mouth  and  McKeesport,  a  distance  of  15.5  miles;  total  length  of 
harbor,  27.2  miles.  That  portion  of  the  harbor  most  used  as  such, 
and  called  the  lower  harbor,  lies  between  the  Davis  Island  dam  and 
Dam  No.  1  of  the  Allegheny  and  Monongahela  rivers  and  measures 

8  miles  of  river.  In  its  original  condition  the  lower  harbor  depths 
were  from  3  to  4  feet  on  natural  mean  low  river,  and  very  often  still 
lower  stages  caused  suspension  of  navigation. 

Since  tne  completion  of  Davis  Inland  dam,  in  1885,  the  maximum 
draft  which  could  be  carried  over  the  shoalest  place  was  scant  8  feet 
at  pool  stage.  Parts  of  the  channel  and  harbor  are  from  10  to  12 
ana  from  16  to  20  feet  in  depth.  The  average  widths  of  the  harbor 
at  pool-full  surfaces  are:  Oii  the  Ohio,  about  1,100  feet;  on  the 
Allegheny,  about  930  feet,  and  at  different  parts  of  the  Monongahela, 
from  750  to  950  feet.  The  capacity  of  the  harbor  is  impaired  by 
shoal  places  and  high  dumps  projecting  from  the  banks.  The  use 
for  harbor  purposes  of  that  portion  of  the  harbor  in  the  Allegheny 
River  above  the  Sixth  Street  Bridge  is  practically  nullified  by  the 
low  bridges  on  that  part  of  the  stream.  The  clear  heights  of  these 
bridges  above  their  respective  pool  surfaces  are  from  27^  to  35^^ 
feet.  The  least  height,  with  chimneys  down,  of  the  packets  that  ply 
.between  Pittsbiu*g  and  points  on  the  Ohio,  Kanawha,  and  Muskingum 
rivers  is  45  feet.  The  average  height  of  the  Ohio  River  towboats, 
with  chimneys  down,  is  44  feet.  The  height  of  a  suitable  packet  for 
the  Allegheny  River  is  about  33  feet,  and  of  a  suitable  towboat,  about 
28  feet.  The  result  is  that  practically  none  of  the  coal  and  iron  or 
steel  products  intended  for  southern  shipments  have  been  loaded  or 
harbored  in  the  Allegheny  River.  The  removal  of  the  Union  Bridge 
at  the  mouth  of  the  river  has  opened  up  this  portion  of  the  harbor 
as  far  as  the  Sixth  Street  Bridge,  a  distance  or  about  one-half  mile. 
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In  1858  the  State  of  Pennsylvania,  through  a  board  of  commis- 
sioners^ made  a  detailed  surve^r  of  the  rivers  at  and  near  Pittsbui^ 
and  laid  down  on  the  maps  high  and  low  water  lines  intended  to 
define  the  banks  and  limit  trie  use  of  the  same  by  riparian  proprietors. 
These  lines  were  referred  to  stone  monuments  on  the  ground.  No 
means,  however,  were  provided  for  preserving  the  monuments  nor 
for  preventing  filling  in  the  river  beyond  these  lines. 

In  1894  a  board  of  enrineer  officers  recommended  certain  harbor 
lines  for  the  harbor  of  rittsburg,  from  the  Davis  Island  dam  to 
Brilliant,  Allegheny  River,  and  to  Homestead,  Monongahela  River. 
The  recommended  lines  generally  followed  the  actual  banks  as  they 
existed  at  that  time.  These  lines  were  approved  by  the  Secretary  of 
War  January  29,  1895.  An  extension  of  these  lines  on  the  Monon- 
gahela River  from  Homestead  to  McKeesport  was  approved  by  the 
Secretary  of  War  April  3,  1902. 

The  original  project  for  improvement  was  adopted  by  the  river 
and  harbor  act  of  March  3,  1899,  and  provided,  with  subsequent  modi- 
fications made  during  the  progress  or  the  work,  for  dredgmg  a  chan- 
nel through  the  lower  harbor  (below  dams  No.  1  on  the  Allegheny 
and  Monongahela  rivers)  where  needed  10  feet  deep  at  pool  and  500 
feet  wide  below  Smithfield  Street  Bridge,  Monongahela  River,  and 
of  less  width  above  this  bridge  and  in  the  Allegheny  River,  limited 
by  lines  from  ends  of  channel  spans  of  the  adjoining  bridges,  except 
at  the  Pan  Handle  railroad  bridge,  where  the  dredged  channel,  under 
modified  project,  was  to  have  a  width  of  570  feet,  including  two 
channel  spans;  for  raising  the  old  riprap  dam  across  Brunot  Island 
back  channel,  Ohio  River;  for  removing  abandoned  structures  and 
unauthorized  and  obstnictivc  fillings  projecting  from  the  banks 
beyond  the  harbor  lines;  for  marking  or  harbor  lines,  and  for 
inspecting  and  patrolling  the  harbor.  Appropriations  aggregating 
$110,662.90  were  made  and  expended  on  this  work. 

The  existing  project  provides  for  maintenance  of  the  harbor  at  an 
annual  estimated  cost  of  $10,000.  The  amount  expended  under  this 
project  to  June  30,  1909,  was  $39,894.74. 

The  greatest  recorded  flood  height  is  35.5  feet  at  Pittsburg.  Ordi- 
nary flood  heights  average  about  28  feet. 

The  principal  commercial  uses  of  the  harbor  are  the  mooring  of 
coal  fleets  awaiting  a  rise  in  the  Ohio  for  proceeding  to  destination 
on  that  river  or  on  the  lower  Mississippi,  the  mooring  of  timber  rafts 
and  boat  bottoms  coming  down  the  Allegheny  River  on  rises,  the 
delivery  of  coal  and  other  materials  to  mills,  furnaces,  steel  plants 
and  yards,  and  the  accommodation  of  the  several  packet  lines  plying 
on  the  three  rivers  and  whose  routes  terminate  at  the  harbor.  Be- 
sides coal,  considerable  Quantities  of  steel  rails,  cotton  ties,  sheet 
iron,  wire,  nails,  etc.,  are  snipped  by  barges  to  the  lower  river  markets. 


Commercial  statistics. 


Calendar  year. 


1900 
1901 
1902 
1903 
1904 


^oducts. 


Tom.a 

8,141,451 

10,916,489 

12,252,405 

12,240,360 

9,373,448 


Passen-  | 
gers. 


884,415 
817,800 
996,500 
702,260 
604,477 


Calendar  year. 


Products. 

Passen- 
gers. 

Tons.a 

12,209,020 

12,927,975 

14,395,816 

9,090,146 

603,716 
271,450 
533,280 
267,043 

a  2,000  pounds. 
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The  improvement  of  this  harbor  is  so  closely  comiected  with  the 
slack- water  system  of  the  rivers  emptying  into  it  that  it  might  well  be 
said  that,  as  far  as  effect  on  freight  rates  is  concerned,  this  project  is 
one  and  the  same  as  the  projects  for  the  improvements  of  said  rivers. 

It  is  proposed  to  apply  the  $10,000  estimated  as  a  profitable  ex- 
penditure for  the  fiscal  year  1911  to  the  maintenance  of  the  harbor 
m  accordance  with  the  approved  project. 

July  1,  1908,  balance  unexpended 11,901.69 

Amount  received  from  sale  of  blueprint  maps 5. 66 

Amount  allotted  from  appropriation  by  nver  and  harbor  act  approved 
March  3,  1909 4,000.00 

5, 907.  34 
June  30,  1909,  amount  expended  during  fiBcal  year,  for  maintenance  of 
improvement 2, 749. 39 

July  1,  1909,  balance  unexpended 3, 157. 95 

July  1,  1909,  outstanding  liabilities 44.99 

July  1,  1909,  balance  available 3, 112. 96 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 10, 000.  00 

ALLEGHENY   RIVER,   PENNSYLVANIA,   OPEN-CHANNEL   WORK. 

The  Allegheny  River  rises  in  northern  Pennsylvaniji  and  flows 
northwestward  into  New  York,  and  thence  in  a  southerly  direction 
into  Pennsylvania  to  its  junction  with  the  Monongahela  River  at 
Pittsbui^.  The  average  fall  per  mile  of  the  navigable  portion  is  about 
2.2  feet  and  the  minunum  discharge  at  Pittsburg  is  about  1,440 
cubic  feet  per  second.  In  its  original  condition  the  Allegheny  River 
abounded  in  obstructions,  such  as  bowlders,  snags,  islands,  bars,  and 
wide-spreading  shoals,  all  of  which  rendered  navigation  at  best  haz- 
ardous and  practicable  only  at  such  high  stages  of  water  as  would 
enable  craft  to  clear  the  obstructions. 

The  present  project  was  adopted  in  1878  and  1880  and  contemplates 
the  removal  of  the  bowlders  and  sn^  obstructions  and  the  construc- 
tion of  low  dams  and  dikes  to  close  secondary  channels  and  concen- 
trate the  low-water  flow  on  shoals. 

The  amount  expended  under  this  project  to  June  30,  1909,  was 
$263,624.52,  fully  one-half  of  which  was  applied  to  maintenance. 

The  work  that  has  been  done  enables  navigators  to  operate  safely 
on  stages  from  2  to  3  feet  lower  than  formerly. 

The  present  condition  of  the  -channel  is  generally  satisfactory,  hav- 
ing been  largely  cleared  of  the  more  objectionable  obstructions,  but 
to  maintain  its  condition  it  is  necessary  to  remove  any  bowlders  or 
snags  brought  in  by  the  tributaries  or  carried  along  by  ice  and 
freshets,  and  to  make  occasional  repairs  to  the  dikes  and  dams. 

The  greatest  recorded  flood  height  is  36.6  feet  at  Herr  Island  dam. 
Ordinary  flood  heights  average  about  30  feet. 

Except  on  the  lower  25  imles  of  the  river  the  principal  traffic  is 
the  downstream  transportation  of  timber  and  lumber  rafts,  new 
coal-boat  bottoms,  barges  and  flats,  usually  loaded  with  tan  bark, 
lumber,  posts,  raflroad  ties,  and  other  timber  products,  and  the 
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toWage  of  gravely  stone,  sand,  etc.  Steamboating  is  not  now  con- 
ducted to  any  material  extent  above  Ellttanning. 

The  annual  commerce  of  the  river  above  slack-water  improvements 
in  course  of  construction  is  about  200,000  tons,  extending  over  230 
miles  from  Tarentum,  Pa.,  to  Olean,  N.  Y. 

The  effect  of  the  work  on  freight  rates  is  not  very  noticeable,  as 
the  depth  of  water  has  not  been  increased,  but  the  hazard  of  boating 
has  been  greatly  decreased. 

It  is  proposed  to  apply  the  $5,000  estimated  as  a  profitable  expendi- 
ture for  the  fiscal  year  1911  to  maintenance  of  the  existing  channel 
and  works  of  improvement. 

July  1,  1908,  balance  unexpended $2, 290. 80 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 1,000.00 

3,290.80 
June  30,  1909,  amount  expended  for  mainteDaiice  of  improve- 
ment during  fiscal  year 1915. 32 

June  30,  1909,  amount  carried  to  surplus  fund 1, 375. 48 

2,290.80 

July  1,  1909,  balance  unexpended 1,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  Improvement,  in  addition  to  the  balance 
unexpended  July  1,  1909 5, 000. 00 

ALLEGHENY    RIVER,    PENNSYLVANLAl,    CONSTRUCTION    OF    LOCKS    AND 

DAMS. 

Prior  to  the  completion,  in  1885,  of  the  Davis  Island  dam  in  the 
Ohio  River,  5  miles  below  its  head,  it  was  impossible  to  navigate 
the  Allegheny  River  with  steam  craft  of  lightest  draft  during  low- 
water  periods,  which  frequently  continued  for  months  at  a  time. 
Since  tnen  a  navigable  depth  of  8  feet  has  been  afforded  by  that  dam^ 
when  raised,  to  Garrison  ripple,  2  miles  up  the  stream. 

The  present  project  for  lock  and  dam  construction,  originally 
adopteain  1890  and  subsequently  extended  in  1896,  provides  for  the 
construction  of  three  locks  and  dams,  extending  slack  water  from  the 
mouth  at  Tarentum^  a  distance  of  25  miles.  Dam  No.  1  is  movable, 
of  Chanoine  type,  with  bear-trap  weirs.  Dams  Nos.  2  and  3  are  both 
fixed,  the  former  being  built  oi  concrete  on  pile  foundation  and  the 
latter  of  crib  construction.  The  lock  chamber  at  No.  1  is  55  feet  by 
286  feet  2  inches;  at  Nos.  2  and  3,  56  feet  by  289  feet  6  inches.  The 
estimated  cost  of  the  work  is  $1,658,226.63,  including  $210,000  for 
restoration  of  dam,  etc.,  at  Dam  No.  3.  In  addition  $95,000  will 
be  required  to  cover  the  restoration  of  bank  at  Dam  No.  3,  made 
necessary  by  the  flood  of  1907,  and  the  payment  of  damages  to  private 
property  resulting  from  the  failure  of  the  abutment. 

The  amount  expended  to  June  30,  1909,  was  $1,658,804.47;  of  this 
amount  $10,000  was  expended  for  maintenance. 

The  condition  of  the  work  on  June  30,  1909,  was  as  follows: 

Lock  and  Dam  No.  1  (Herr  Island) ,  about  1\  miles  from  the  mouth. — 
This  work  was  built  under  contract  and  has  been  m  operation  since 
January  1,  1903. 

The  dam  was  first  raised  June  2,  1903.  One  double  lock-masters' 
house  has  been  built  under  contract. 
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Lock  and  Dam  No.  £  (AspinwaU),  7  miles  from  the  m^yuth. — ^The  lock 
has  been  built  under  contract  and  has  been  in  operation  since  Novem* 
ber  10,  1906.  The  abutment  and  dam  have  teen  built  under  con- 
tract^ with  the  exception  of  a  portion  of  the  abutment,  which  was  built 
by  hired  labor. 

LocTc  and  Dam  No.  S  (Springdale),  about  17  miles  from  the  mouth. — 
The  lock  was  built  under  contract  and  has  been  m  operation  since 
September,  1904.  The  abutment  and  dam  were  built  under  con- 
tract. In  January,  1907,  during  a  moderate  flood  stage,  the  abut- 
ment failed  and  a  portion  of  the  dam  had  to  be  blown  up  to  limit  the 
resulting  damage  to  private  property.  The  abutment  and  dam  have 
been  rebuilt  and  the  bank  partly  restored  by  hired  labor. 

Two  lock  houses  have  been  built  under  contract. 

Some  dredging  will  be  required  in  each  of  the  three  pools  to  secure 
theprojected  minimum  depth  of  7  feet. 

Tne  greatest  recorded  flood  height  is  36.6  feet  at  Herr  Island  dam. 
Ordinarv  flood  heights  average  about  30  feet. 

For  the  calendar  year  1908  the  commerce  reported  on  that  part  of 
the  river  under  the  improvement  for  slack-water  navigation  was 
536,129  tons  of  freight  and  9,636  passengers. 

The  completion  of  these  locks  and  dams  will  be  of  immense  benefit 
to  the  manufacturing  plants  along  the  banks  of  the  Allegheny  River 
within  their  reach,  by  reason  of  connecting  them  with  the  harbor  of 
Pittsbui^  and  with  the  coal  fields  of  the  Monongahela  River. 

The  effect  of  the  proiect  on  freight  rates  is  given  in  report  on  op- 
erating and  care  of  locJks  and  dams  on  Allegheny  River. 

In  addition  to  the  funds  appropriated  by  the  river  and  harbor  act 
of  March  2,  1907,  for  repair  ana  reconstruction  of  Dam  No.  3,  an 
estimate  of  $95,000  is  submitted  by  the  district  officer  as  the  further 
amount  required  for  restoration  of  the  bank  at  the  abutment  of  Dam 
No.  3  and  for  the  payment  of  damages  to  private  property  resulting 
from  the  failure  of  the  abutment  in  January,  1907.  All  of  the  claim- 
ants, except  two  with  whom  satisfactory  agreements  could  not  be 
made  and  whose  claims,  estimated  at  $365.25,  have  not  been  included, 
have  signed  agreements  binding  themselves  to  accept  reasonable  sums 
in  f uU  payment  of  their  claims.  These  amounts  aggregate  $46,767 .2 1 , 
includmg  6  per  cent  interest  for  one  year  to  cover  delay  in  payment 
not  contemplated  in  the  agreements,  and  the  remaining  $48,232.79  is 
needed  to  restore  land  that  was  washed  away.  An  appropriation  of 
the  amount  ($95,000)  required  for  this  purpose  is  recommended  for 
the  favorable  consideration  of  Congress. 

MONONOAHELA   RIVER,  PENNSYLVANIA. 

The  improvement  of  this  part  of  the  river  is  considered  to  extend 
from  Pittsburg  to  the  moutn  of  Dunkards  Creek,  a  distance  of  87.6 
miles.  In  its  original  condition,  prior  to  1840,  it  was  navigable  for 
steamboats  only  at  high  stages.  A  downstream  navigation  lor  light- 
draft  flats  and  rafts  was  practicable  at  high  and  medium  stages;- 
llie  average  fall  per  mile  is  about  0.9  foot  and  the  minimum  discharge, 
about  160  cubic  feet  per  second. 

In  1833  Congress  provided  for  a  survey  of  the  river  from  Pittsburg 
to  BrownsviDe,  a  distance  of  about  57  miles.  This  survey  was  not 
followed  by  an  appropriation  for  improving  the  river,  and  the  legis- 
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lature  of  Pennsylvania,  by  act  of  March  31,  1836,  incorporated  and 
authorized  the  Mononganela  Navigation  Company  to  improve  the 
river  from  Pittsburg,  Pa.,  to  the  Virginia  state  line,  a  distance  of 
91.5  miles.  This  company  built  seven  locks  and  dams,  producing 
slack  water  from  Pittsburg  to  within  2  miles  of  the  West  Virginia 
state  line. 

The  river  and  harbor  act  of  June  3,  1896,  authorized  and  directed 
the  Secretary  of  War  to  institute  and  carry  to  completion  proceedings 
for  condemnation  of  all  the  property  and  appurtenances  of  the  com- 
pany. The  property  was  acquired  by  the  United  States  on  July  7, 
1897,  at  a  cost  of  $3,761,615.46. 

The  amount  expended  on  original  and  modified  projects  prior  to 
operations  under  existing  project  was  $3,769,073.88,  incluoing  the 
purchase  money. 

^  The  existing  project,  adopted  in  1899,  with  subsequent  modifica- 
tions (see  Annual  Report  of  the  Chief  of  Engineers  for  1906,  p.  515), 
provides  for  the  enlargement  and  improvement  of  Lock  No.  6  and 
some  additional  structures  at  Lock  No.  3,  for  the  rebuilding  of  Locks 
Nos.  2,  3,  and  5,  using  in  each  case  two  parallel  chambers,  each  56  by 
360  feet,  and  fixed  concrete  dams  with  movable  tops,  and  for  the 
acquisition  of  necessary  land  and  construction  of  certain  improve- 
ments at  Locks  Nos.  5  and  6;  all  at  a  total  estimated  cost  of  $2,194,605. 

The  amount  expended  up  to  the  end  of  fiscal  year  ending  June  30, 
1909,  was  $1,906,205.90. 

Work  is  being  carried  on  under  continuing  contract  appropriations 
at  new  Lock  No.  5,  all  the  funds  authorized  for  this  work  naving  been 
appropriated. 

The  condition  of  work  on  June  30,  1909,  was  as  follows: 

Lock  and  Dam  No,  2, — The  lock,  power  house,  guard  and  guide 
walls,  with  the  exception  of  upper  105  feet  of  upper  guide  wall,  were 
built  under  contract.  The  abutment  and  dam  were  built  by  hired 
labor.  The  river  lock  has  been  in  operation  since  August  15,  1905, 
and  the  land  lock  since  March  5,  1906. 

The  existence  of  cross  currents  at  this  lock  renders  it  necessary  to 
extend  the  upper  guide  wall  upstream  and  the  middle  wall  down- 
stream to  provide  safe  and  convenient  access  to  the  locks,  and  an 
estimate  of  $43,000  is  included  in  this  report  to  cover  the  cost  of  the 
work. 

Lock  and  Dam  No.  3, — The  lock,  guard  and  guide  walls,  the  power 
house,  power  plant,  and  two  lock-keepers'  houses  were  built  under 
contract.  The  abutment  and  dam  were  built  by  hired  labor,  the 
whole  work  being  complete  except  for  the  raising  of  the  upper  sill  of 
the  river  lock.  The  river  lock  was  placed  in  operation  May  20,  1907, 
and  the  land  lock  October  23,  1907. 

Lock  and  Dam  No.  5. — The  contractors  for  the  lock  have  completed 
the  land  and  middle  walls  and  the  lower  guide  wall,  and  have  nearly 
completed  the  river  wall  and  upper  guide  and  guard  walls,  only  a 
small  portion  of  their  work  remaining  to  be  done.  The  abutment 
was  built  by  hired  labor,  and  work  was  well  under  way  on  the  founda- 
tions for  the  first  section  of  the  dam,  representing  about  220  feet  in  a 
total  length  of  555  feet. 

Locks  jNo8.  S  and  6,  and  floating  plant. — ^AU  of  the  necessary  struc^ 
tures  at  Lock  No.  3,  and  the  improvements  contemplated  at  Lock 
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No.  6  have  been  nearly  completed.  All  of  the  floating  plant  provided 
for  in  the  existing  project,  consisting  of  a  dredge  and  two  dump  scows 
and  repair  steamer  with  snagging  appliances,  has  been  completed  and 
put  in  service.     The  necessary  land  nas  been  acquired  at  Lock  No.  6. 

The  greatest  recorded  flood  height  is  44  feet  at  Brownsville.  Ordi- 
narv  flood  heights  average  about  30  feet  on  this  portion  of  the  river. 

The  traffic  of  the  river  is  hampered  and  restricted  by  insufficient 
capacity  and  inconvenience  at  some  of  the  old  locks.  This  will  not 
be  overcome  until  the  enlai^ement  of  Locks  Nos.  1,  4,  and  5  has 
been  accomplished. 

A  statement  of  commerce  and  of  the  effect  of  the  project  on  freight 
rates,  so  far  as  known,  is  given  in  the  report  for  operating  and  care 
of  locks  and  dams  on  Monongahela  River,  pa^e  616. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable 
expenditure  in  fiscal  year  ending  June  30,  1911,  to  the  extension  of 
upper  guide  wall  upstream  and  of  middle  wall  downstream  at  Lock  2 
($43,000). 

It  is  very  important  that  this  old  lock  No.  4,  built  many  years 
ago  with  dimensions  that  are  now  inadequate  for  the  growing  com- 
merce of  the  river,  should  be  rebuilt  at  tne  earliest  practicable  date, 
and  it  is  therefore  recommended  that  authorization  be  also  given 
for  the  amoimt  required  to  complete  this  work  ($527,000),  so  that 
it  may  be  carried  on  under  continuing  contract.  This  amount  is 
larger  than  the  estimate  given  in  House  Document  No.  209.  Fifty- 
eignth  Congress,  second  session,  the  increase  being  necessary  oecause 
of  increased  unit  costs,  etc. 

A  list  of  references  to  reports  of  examinations  and  surveys  and 
other  items  of  interest  concerning  this  river  are  given  on  page  469  of 
Annual  Report  of  the  Chief  of  Engineers  for  1905. 

RBBUILDINO  LOCK  2. 

July  1, 1908,  balance  unexpended. $3, 770. 42 

July  ],  1909,  balance  unexpended 3, 770. 42 

Amount  (estimated)  required  for  completion  of  existing  project 43, 000. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
Juljr  1,  1909 43,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897. 

REBVILDUfQ  LOCK  3. 

July  1, 1908,  balance  unexpended $19, 489. 03 

Amount  received  from  sale  of  condenmed  property 313. 77 

19, 802. 80 

June  30, 1909,  amount  expended  during  fiscal  year,  forworks  of  improve- 
ment         7, 192. 06 

July  1,  1909,  balance  imexpended 12, 610. 74 

July  1,  1909,  outstanding  liabilities 18. 67 

July  1 ,  1909,  balance  available 12, 592. 07 
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RBBUILDINO  LOCK  5. 

July  1, 1908,  balance  unexpended $637,406. 91 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 200, 000. 00 

Amount  received  from  Bale  of  blueprint  maps 4. 45 

737, 411. 36 
June  30,  1909,  amoimt  expended  during  fiscal  year,  for  works  of  im- 
provement     472, 261. 51 

July  1, 1909,  balance  unexpended 265, 149. 85 

July  1,  1909,  outstanding  liabilities 68, 762. 81 

July  1, 1909,  balance  available 196, 387. 04 

July  1,  1909,  amoimt  covered  by  uncompleted  contracts 62, 267. 45 

LOCKS  3,   6,   ETC. 

July  1, 1908,  balance  unexpended |3, 803. 93 

July  1,  1909,  balance  unexpended 3,803.93 

LOCKS  5  AND  6. 

July  1, 1908,  balance  unexpended $3,700.00 

June  30,  1909,  amoimt  expended  during  fiscal  year,  for  works  of  im- 
provement   13. 75 

July  1, 1909,  balance  unexpended 3,686.25 

CONSOLIDATED. 

July  1, 1908,  balance  unexpended $568,170.29 

Amoimt  received  from  sale  of  condemned  property 313. 77 

Amount  appropriated  by  sundry  civil  act  approved  March  4, 1909 200, 000. 00 

Amount  received  from  sale  of  blueprint  maps 4. 45 

768, 488. 51 
June  30,  1909,  amoimt  expended  during  fiscal  year,  for  works  of  im- 
provement     479,467.32 

July  1,  1909,  balance  unexT)ended 289,021.19 

July  1,  1909,  outstanding  habilities 68, 781. 48 

July  1,  1909,  balance  available 220, 239. 71 

July  1,  1909,  amount  covered  by  uncompleted  contracts 62, 267. 45 

Amount  (estimated)  required  for  completion  of  existing  project o  43, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
July  1,1909 043,000.00 

TOUGHIOGHENT  BIYER,  PENNSYLVANIA. 

The  following  is  printed  in  Rivers  and  Harbors  Conimittee  Docu- 
ment No.  9,  Sixty-nrst  Congress,  second  session: 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  C,  December  tl,  1909, 

Sir:  1.  By  resolution  of  the  Committee  on  Rivers  and  Harbors  of  the  House  of 
Representatives,  United  States,  and  instructions  from  the  Chief  of  Engineers,  U.  S. 
Army,  the  Board  is  required  to  "reexamine  and  reconsider  the  preliminary  survey  of 
the  Youghiogheny  River,  from  its  mouth  to  Connellsville,  in  Pennsylvania,  and  report 
whether  said  river  or  any  part  thereof  is  worthy  of  improvement."  The  previous 
investigation  referred  to  in  the  resolution  was  a  preliminary  examination  of  Youghio- 
gheny  River  to  Connellsville,  made  in  compliance  with  the  act  of  March  2,  1907. 

a  For  Lock  No.  2  only. 
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2.  The  report  of  the  district  officer  on  the  preliminary  examination  containH  a  quota- 
tion from  a  report  by  his  assistant,  giving  a  description  of  the  physical  characteristics 
of  the  stream  and  the  contiguous  country,  a  statement  of  the  resources  of  the  locality, 
and  a  discussion  of  transportation  conditions  and  the  benefits  which  might  be  expectea 
from  a  suitable  improvement. 

3.  When  reviewing  the  above-mentioned  report,  as  required  by  law,  the  Board  gave 
a  hearine  to  certain  interested  persons  at  its  offices  in  Washington,  from  which  it 
appearea  that  the  improvement  was  not  desired  so  much  on  account  of  the  mineral 
resources  of  the  locality  as  on  account  of  the  commercial  and  industrial  development 
which  it  would  probably  create  by  inducing  the  establishment  of  factories  ann  other 
industries  at  sites  along  the  banks  of  the  river.  The  Board  did  not  believe  that  these 
advantages  would  alone  warrant  the  large  expenditures  involved,  and  in  view  of  the 
improbability  of  an  extensive  use  of  the  river  for  transportation,  as  indicated  by  the 
report  of  the  district  officer,  the  Board  reached  a  conclusion  unfavorable  to  the  improve* 
ment. 

4.  Desiring  to  obtain  an  intimate  knowledge  of  conditions,  a  committee  of  the  Board 
made  an  inspection  of  the  river  on  September  23,  1908,  when  the  water  was  low,  and 
on  November  17, 1908,  held  a  public  hearing  at  Connellsville,  at  which  representatives 
of  the  various  interests  concerned  appeared  and  presented  oral  and  written  statements 
and  arguments  in  behalf  of  the  improvement  of  the  stream.  The  interest  in  the 
improvement  was  much  greater  than  at  the  time  of  the  district  officer's  investigation. 
The  communities  affected  are  desirous  of  securing  the  benefits  to  be  derived  from  a 
competitive  water  route,  and  it  was  represented  that  ii  such  a  route  were  provided 
a  substantial  traffic  would  utilize  it. 

5.  In  the  report  on  preliminary  examination  it  was  explained  that  the  stretch  of 
18.8  miles  between  West  Newton  and  the  mouth  at  McKeesport,  having  a  total  fall 
of  25.4  feet,  could  be  improved  for  navigation  by  the  construction  of  three  locks  and 
dams  with  a  lift  of  10  feet  each,  while  the  stretch  of  25.6  miles  from  Connellsville  to 
West  Newton,  having  a  fall  of  122.6  feet,  would  require  the  construction  of  12  locks 
and  dams  of  this  lift.  These  facts  naturally  suggest  West  Newton  as  the  point  of 
division  of  the  river  into  two  parts.  At  the  instance  of  the  Board  the  district  office 
has  submitted  an  estimate  of  cost  of  improving  these  two  sections  of  river,  as  follows: 

Between  the  mouth  and  West  Newton:  Three  locks  and  dams,  locks  of 
single  chamber  56  feet  by  364  feet  usable  length,  corresponding  to  the 
new  locks  of  the  lower  Monongahela  River,  including  accessory  build- 
ings, etc.,  at  $350,000  each |1, 050, 000 

Between  West  Newton  and  Connellsville:  Twelve  locks  and  dams,  locks 
56  feet  by  182  feet  usable  length,  corresponding  to  the  locks  of  the 
upper  Monongahela  River,  at  $260,000  each 3, 120, 000 

6.  It  appears  that  there  is  considerable  industrial  development  in  the  vicinity  of 
McKeesport,  at  the  mouth  of  the  river.  The  pool  formed  by  Dam  No.  2  of  the  Monon* 
gahela  Kiver  extends  several  miles  up  the  Youghiogheny,  and  within  this  distance 
available  sites  have  been  occupied  for  manufacturing  purposes.  The  statistics  of  com- 
merce passing  Locks  Nos.  2  and  3  of  the  Monongahela  during  1907  indicate  that  about 
1,500,000  tons  of  coal^  265,000  tons  of  sand,  and  600,000  tons  of  gravel  were  landed 
within  this  pool.  It  is  claimed  that  over  a  thousand  acres  of  manufacturing  sites  are 
available  between  McKeesport  and  West  Newton^  and  it  seems  reasonable  to  believe 
that  if  competitive  water  transportation  is  provided  over  this  portion  of  the  river 
industries  ^1  gradually  occupy  these  sites  and  the  river  be  utilized  for  the  carriage 
of  their  fuel  and  raw  materials.  It  appears  from  a  paper  presented  to  the  Board  at  the 
public  hearing  that  at  least  15  mines  were  in  operation  in  1907  between  the  mouth  and 
West  Newton,  working  the  Pittsburg  vein  only,  the  aggregate  output  of  which  was 
about  2,500,000  tons.  The  representative  of  these  companies  who  submitted  this 
paper  to  the  Board  stated  positively  that  all  those  companies  desire  this  improvement, 
not  only  on  account  of  any  influence  its  completion  might  have  on  rates,  but  also  that 
large  amounts  of  coal  and  coke  will  actually  be  transported  over  the  improved  river. 
These  statements  were  supported  by  others  present.  For  these  reigns,  and  on  ac- 
count of  the  awakened  interest  m  the  improvement  and  the  positive  assertion  of 
mining  interests  that  they  will  use  the  water  route,  the  Board  has  reached  the  con- 
clusion that  the  improvement  of  the  river  between  the  mouth  and  West  Newton  is  now 
worthy  to  be  undertaken  by  the  United  States,  by  the  construction  of  three  locks  and 
dams  at  a  total  cost  of  $1,050,000. 

^  7.  On  the  stretch  of  river  between  West  Newton  and  Connellsville  there  are  few 
sites  available  for  manu&cturing  purposes,  and  while  the  statements  made  as  to  the 
actual  use  of  the  river  for  transportation  of  coal  apply  to  this  portion  of  tbe  river  as 
well  as  the  lower  portion,  the  cost  is  so  great  that  tne  Board  is  constrained  to  adhere 
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to  the  opinion  formerly  expressed  that  the  Youghiogheny  River  between  West  Newton 
and  Gonnellsville  is  not  at  present  worthy  of  improvement  by  the  United  States. 
For  the  Board: 

.  Very  respectfully,  D.  W.  Lock  wood, 

Colonel^  Corps  of  Engineerif 
Senior  Member  of  the  Board. 

HABBOB  OF  BEFUOE^  DELAWARE  BAY,  DELAWARE. 

The  project  for  the  construction  of  this  harbor,  which  was  adopted 
and  provided  for  under  the  continuous-contract  system  in  the  river 
and  harbor  act  of  June  3,  1896,  includes  the  construction  of  a  break- 
water on  the  line  of  least  depth  along  the  eastern  branch  of  the  shoal 
known  as  the  ''Shears,"  and  the  construction  of  a  row  of  ice  piers 
across  the  upper  end  of  the  harbor  to  protect  it  from  ice  descending 
the  bay,  at  a  total  cost  not  to  exceed  $4,665,000. 

No  expenditures  were  made  on  this  improvement  previous  to  June 
30,  1896. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1909,  $2,238,205.34 
had  been  expended  in  the  construction  of  the  breakwater  and  ice 
piers. 

No  part  of  this  amoimt  was  appUed'to  the  maintenance  of  the  work. 

During  the  fiscal  year  ending  June  30,  1904,  the  sum  of  $338.43  was 
expended  on  a  survey  of  the  harbor. 

The  breakwater  was  completed  on  December  11,  1901.  The  super- 
structure of  the  breakwater  has  a  length  of  7,950  feet  and  the  sub- 
structure a  length  of  8,040  feet,  measured  on  the  low-water  line. 

A  project  for  the  construction  of  10  ice  piers  was  submitted  on  April 
5  and  approved  April  23,  1900.  This  work  was  commenced  during 
the  fiscal  year  ending  Jime  30,  1901,  and  completed  November  22, 

1902.  Seventy-one  thousand  three  hundred  tons  of  stone  was  de- 
posited in  the  work. 

A  project  for  the  construction  of  additional  ice  piers  was  sub- 
mitted under  date  of  June  7  and  approved  June  30,  1902.  Work 
under  this  project  was  begim  August  4,  1902,  and  completed  June  19, 

1903.  Thirty-seven  thousand  six  hundred  and  seventy-three  tons 
of  stone  was  deposited,  completing  5  ice  piers. 

A  report  was  submitted  under  date  of  November  19,  1902,  contain- 
ing project  and  estimates  for  further  protection  of  the  harbor.  A 
furtner  report  on  this  subject,  containing  a  detailed  project  and  esti- 
mate of  cost  of  the  proposed  extension  of  the  breakwater  at  this  har- 
bor, was  submitted  under  date  of  November  14,  1903.  Both  reports 
and  the  reconunendations  of  the  Board  of  Engineers  for  Rivers  and 
Harbors  are  published  in  House  Document  No.  548,  Fifty-eighth 
Congress,  second  session,  and  also  contained  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1904,  pages  1215-1225. 

The  great  value  of  this  harbor  to  commerce  is  due  to  its  location. 
It  is  about  equidistant  from  New  York,  Philadelphia,  and  the  capes  of 
Chesapeake  Bay  (the  ocean  entrance  for  the  ports  of  Baltimore,  Nor- 
folk, and  Newport  News),  and  is  therefore  an  especially  convenient 
port  of  call  for  the  entire  commerce  of  the  North  Atlantic  coast,  ft 
IS  now  largely  used  by  vessels  awaiting  orders  to  ports  for  discharge  or 
loading.  During  the  year  ending  December  31,  1908,  1,035  vessels 
(not  including  small  craft)  called  at  this  harbor. 

Bv  the  construction  of  the  breakwater  the  usefulness  of  this  anchor- 
age has  been  greatly  increased,  not  only  as  a  port  of  call  but  also  as  a 
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harbor  of  refuge.  Vessels  bound  from  nortbem  to  southern  or  from 
southern  to  northern  ports  ore  able  to  go  to  sea  in  doubtful  weather 
with  the  assurance  of  finding  ample  protection  at  the  Delaware  capes 
if  overtaken  by  storm. 

The  unexpended  balance  of  $1,128.66  was  carried  to  the  surplus 
fund  on  June  30,  1909. 

It  is  proposed  to  apply  the  amount  estimated  for  expenditure  durina 
the  fiscal  year  1911  to  maintenance  of  improvement  by  the  repair  of 
detached  piers. 

July  1,  1908,  balance  unexpended $1, 128.  G8 

June  30,  1909,  amount  earned  to  surpluB  fund 1, 128.  M 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement 8, 000. 00 

mON  PIEB  IN  DELAWARE  BAT,   NEAR  LEWES,  DEL. 

The  original  project  for  this  work  proposed  the  construction  of  a 
landing  pier  about  1,700  feet  in  length,  extending  from  the  shore 
south  of  the  breakwater  into  Delaware  Bay,  to  a  depth  of  22  feet  at 
mean  low  water,  the  pier  to  consist  of  a  substructure  of  wrought-iron 
screw  piles,  surmoxmted  by  a  timber  superstructure.  The  work  was 
commenced  in  1871,  and  completed,  except  as  to  superstructure,  in 
1880. 

The  work  done  to  June  30,  1890,  resulted  in  the  construction  of 
1,155  linear  feet  of  pier  21  feet  in  width  and  546  linear  feet  42  feet 
in  width,  or  a  total  length  of  1,701  feet.  The  depth  of  water  at 
the  outer  end  of  the  pierhead  was  about  21  feet  at  mean  low  water. 
Since  its  construction  the  pier  has  been  repaired  and  cared  for  by 
the  United  States. 

The  total  expenditures  to  June  30,  1909,  were  $385,339.40.  Of 
this  amount,  $27,000  was  applied  to  the  maintenance  of  the  im*- 
provement. 

The  right  to  use  the  pier  for  railway  purposes,  granted  in  the  act 
of  July  15,  1870,  has  never  been,  and  doubtless  never  will  be,  exer- 
cised, as  the  pier  has  not  sufficient  strength  to  support  the  weight 
of  modem  freight  engines.  It  is  therefore  impossible  to  obtain  any 
assistance  from  the  railroad  company  in  maintaining  and  repairing 
the  structure. 

During  the  past  fiscal  year  no  work  was  in  progress. 

The  pier  is  of  great  use  for  the  purpose  of  the  government  engi- 
neer, light-house,  and  quarantine  services.  It  is  of  very  great  value 
to  vessels  frequenting  the  breakwater  harbor  in  winter,  when  the 
harbor  is  packed  with  floating  ice,  rendering  the  anchorage  dangerous. 
At  such  times  vessels  eagerly  seek  its  shelter  and  protection.  The 
unexpended  balance  of  $820.60  was  carried  to  the  surplus  fund 
on  June  30,  1909. 

The  mean  range  of  tide  at  the  pier  is  4.5  feet. 

It  is  proposed  to  apply  the  amount  estimated  for  expenditure 
during  the  fiscal  year  1911  to  maintenance  of  improvement  by 
repair  of  pier. 

July  1,  1908,  balance  unexpended $820. 60 

June  30,  1909,  amount  earned  to  surplus  fund 820. 60 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1911,  for  maintenance  of  improvement 1, 500. 00 

S.  Rep.  627,  61—2 ^10 
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WILMINGTON  HABBOB,   DELAWABE. 

I  The  harbor  of  Wibnington,  Del.,  is  in  the  Christiana  River  and 
includes  a  length  of  about  4  miles  above  its  mouth  at  the  Delaware 
River.  It  also  includes  the  navigable  portion  of  the  Brandywine 
River  (2  miles),  which  flows  into  the  Christiana  River  at  a  point  about 
If  miles  above  its  mouth. 

Previous  to  1836,  when  the  first  appropriation  for  the  improvement 
of  the  Christiana  River  was  made,  the  low-water  depth  at  the  en- 
trance to  this  stream  was  about  8^  feet.  The  minimum  depth  in 
the  channel  in  the  portion  of  the  river  below  Third  Street  Bridge, 
Wilmington,  was  8  feet.  This  depth  was  increased  in  1836  by  dredg- 
ing to  10  feet  below  low  water,  and  under  projects  of  1871  and  1881 
to  12  and  15  feet,  respectively. 

The  present  project  is  based  upon  a  survey  made  in  1895  and 
adoptea  in  river  and  harbor  act  of  June  3,  1896.  It  provides  for 
the  formation,  by  dred^ng,  rock  removal,  and  construction  of  dikes, 
of  a  channel  in  the  Christiana  River  21  feet  deep  at  mean  low  water 
trom  that  depth  in  the  Delaware  River  to  the  pulp  works,  a  distance 
of  about  4  miles,  and  thence  diminishing  to  a  depth  of  10  feet  at 
mean  low  water  to  the  draw  pier  of  the  Pniladelphia,  Baltimore  and 
Washington  Railroad  cut-off  bridge  No.  4,  the  width  at  bottom  vair- 
ing  between  250  feet  at  the  mouth  and  200  feet  at  bridge  No.  4.  The 
project  further  provides  for  the  removal  of  shoals  from  bridge  No.  4 
to  Newport  to  a  depth  of  7  feet  at  mean  low  water.  This  project  was 
completed  in  1906.  The  depth  made  over  the  rock  ledges  just  above 
tod  Delow  the  Third  Street  Bridge  is  about  21  i  feet. 

Further  work  contemplated  is  for  maintenance  of  the  improvement. 

Under  an  act  of  the  legislature  of  the  State  of  Delaware  approved 
March  9,  1901,  authorizing  and  requiring  the  city  of  Wilmington  to 
contribute  to  the  extent  of  10  per  cent  of  the  amount  expended  by  the 
United  States  Government  for  the  improvement  or  Wilmington 
Harbor,  the  sum  of  $4,400.54  was  expended  by  the  city  of  Wilmington 
in  October  and  November,  1906,  in  dredging  the  channel  between  the 
Third  Street  Bridge  and  the  Market  Street  Bridge,  resulting  in  a  con- 
tinuous channel  75  feet  wide  and  17  feet  deep  at  mean  low  water 
between  the  points  named,  and  connecting  them  with  the  channel 
dredged  by  the  General  Government.  This  work  was  done  under  the 
supervision  of  the  local  United  States  engineer  officer. 

The  city  of  Wilmington  also,  under  the  state  law  above  referred  to, 
appropriated  the  further  sum  of  $6,567.41  as  its  contribution  for  the 
fiscal  year  1909  for  the  improvement  of  Wilmington  Harbor,  but  this 
money  has  not  been  expended  or  turned  over  for  expenditure  to  the 
local  United  States  engineer  officer,  as  required  by  the  state  act, 
although  readiness  to  expend  it  was  expressed  by  him.  This  appro- 
priation lapsed  on  June  30;  an  equal  amount  has  similarly  been  appro- 
priated for  the  fiscal  year  1910,  but  no  indications  of  its  transfer  or 
Other  expenditure  have  become  manifest,  although  the  local  United 
States  engineer  officer  has  brought  to  the  attention  of  the  city  author- 
ities the  urgent  necessity  ther^or. 

In  1907  slight  repairs  were  made  to  the  jetties  at  the  mouths  of  the 
Brandy  wine  and  Cnristiana  rivers. 

Under  contract  completed  July  16,  1908,  the  channel  was  dredged 
to  a  depth  of  19  feet  and  a  width  of  250  feet  from  the  18-foot  depth  in 
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Delaware  River  to  a  point  about  1,200  feet  above  Lobdells  Canal,  and 
200  feet  wide  and  19  leet  deep  at  mean  low  water  from  a  point  opposite 
Harlan  &  HoUin^worth's  dry  dock  to  a  point  about  150  feet  above 
Market  Street  Bndge;  and  under  a  contract  completed  in  November, 
1908.  the  channel  was  dredged  to  a  depth  of  19  feet  and  width  of  100 
feetm)m  the  Pennsylvania  Railroad  cut-oflF  bridge  No.  3  to  the  mouth 
of  the  Brandywine,  and  from  Third  Street  Bridge  to  Market  Street 
Bridge  to  a  depth  of  18  feet  and  width  of  100  feet,  the  depths  made 
including  1  foot  for  overdepth  allowed  under  the  contract. 

On  April  2,  1909,  the  Chief  of  Engineers  allotted  $40,000  from  the 
appropnation  made  by  the  river  and  harbor  act  of  March  3,  1909. 
for  preservation  and  maintenance  of  river  and  harbor  works,  and 
contract  has  been  made  for  dredging  with  the  available  funds. 
Work  imder  this  contract  was  begun  on  June  11,  and  to  the  end  of 
the  fiscal  year  a  length  of  3,325  feet  in  the  lower  part  of  the  river  had 
been  dredged  to  a  depth  of  19  feet  at  mean  low  water  and  a  width  of 
150  feet. 

On  June  30,  1909,  the  condition  of  the  channel  was  as  follows: 
From  the  Delaware  River  to  the  Christiana  light  a  depth  of  17  feet 
at  mean  low  water  for  a  width  of  150  feet;  thence  to  Lobdells  Canal 
11  feet  at  mean  low  water  for  a  width  of  from  100  to  250  feet;  thence 
to  Fourth  street  wharf  18  feet  for  a  width  of  90  to  180  feet;  thence 
to  Third  Street  Bridge  10  feet  for  a  width  of  200  feet;  thence  to 
Market  Street  Bridge  15  feet  for  a  width  of  200  feet;  thence  to 
Harlan  &  HoUingsworth  Corporation's  diy  dock  18  feet  for  a  width 
of  from  100  to  150  feet;  thence  to  the  pulp  works  12  feet  for  a  width 
of  about  80  feet;  and  thence  to  Newport  6  feet  for  a  width  of  about 
80  feet. 

Between  July  10  and  17,  1908,  eighteen  stumps  and  logs  and  parts 
of  two  wrecks  were  removed  from  the  channel  of  the  upper  (Jhris- 
tiana  River  above  Churchman's  bridge,  at  a  cost  of  $265.98,  with  an 
allotment  approved  by  the  Secretary  of  War  June  12,  1908,  from 
the  appropnation  for  emei^encies  made  by  the  river  and  harbor  act 
of  March  2,  1907. 

The  maximum  draft  that  could  be  carried  on  June  30,  1909,  at 
mean  low  water  over  the  part  of  the  river  under  improvement  was 
13.5  feet  to  the  pulp  works  and  6  feet  thence  to  Newport.  The 
stream  is  navigable  to  about  one-fourth  mile  above  the  village  of 
Christiana,  or  15^  miles  from  the  mouth.  The  tidal  range  at  the 
mouth  is  slightly  over  6  feet  and  at  Christiana  village  about  3.6  feet. 
The  amount  expended  on  this  improvement  from  1836  to  June  30, 
1909,  is  $994,403.96.  Of  this  amount  $592,282.75  was  expended 
on  the  present  project,  of  which  $148,631.12  was  for  maintenance. 
This  IS  exclusive  of  $500.69  expended  from  appropriation  for  emer- 
gencies in  removal  of  obstructions  from  the  cnannel  above  Church- 
man's bridge. 

The  tonnage  of  the  leading  articles  shipped  to  and  from  the  port  of 
Wilmington  in  the  calendar  year  1908  is  reported  to  have  been 
738,403  tons,  valued  at  $61,026,414. 

The  shipbuilding  industry  on  the  river  is  quite  extensive,  the 
records  of  the  Department  of  Commerce  and  Labor  showing  that, 
witii  the  exception  of  Philadelphia  and  Newport  News,  Wihmngton 
has  the  largest  steel  shipbuilding  output  on  the  Atlantic  coast  for  th« 
ten  years  ending  Jime  30,  1905. 
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The  harbor  improvements  do  not  dffectly  affect  freight  rates  on 
light-draft  boats  to  any  extent.  Shipments  thereon  made  by  water 
range  about  25  per  cent  lower  in  rate  than  by  rail,  but  much  more  in 
deep-draft  vessels,  of  which  there  are  many,  covering  shipments  to 
and  from  the  manufacturers  and  shipbuilding  plants. 

It  is  proposed  to  expend  the  funds  recommended  below  in  main- 
tenance of  the  improvement  in  restoration  of  an  18-foot  channel  on 
project  widths  in  the  lower  harbor  and  restoration  of  project  depths 
and  widths  in  the  upper  harbor  to  Newport,  and  in  repairs  to  the 
superstructure  of  the  north  jetty  at  the  mouth  of  the  Christiana 
River,  all  in  extending  the  benefits  to  navigation. 

GENERAL  DCPBOVEMENT. 

July  1,  1908,  balance  unexpended |34, 142. 53 

Amount  allotted  from  appropriation  made  by  river  and  harbor  act  ap- 
proved March  3,  1909 40,000.00 

Received  from  sales 426. 26 


74, 568. 79 
June  30,  1909,  amount  .expended  during  fiscal  year,  for  maintenance  of 
improvement 25, 077. 68 

July  1,  1909,  balance  unexpended 49, 491. 11 

July  1,  1909,  outstanding  liabilities 4,500.00 

July  1,  1909,  balance  available 44, 991. 11 

July  1,  1909,  amount  covered  by  uncompleted  contracts 30, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 280, 000. 00 

EMERGENCIES  IN  RIVERS  AND  HARBORS. 

July  1,  1908,  balance  unexpended $1,015.19 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 265. 88 

June  30,  1909,  amount  retiuned  to  Treasury  to  credit  of  appropriation 749. 3L 

APPOQUINIMINK,   MURDEBKILL,   AND  MISPILLION   RIVERS,   DELAWARE. 

(a)  Appoquiniminlc  River. — ^At  the  time  of  the  adoption  of  the  pres- 
ent project  there  was  a  mean  low- water  depth  of  2  feet  at  the  entrance 
into  Delaware  Bay,  and  the  shoalest  depth  inside  the  river  was  4J 
feet.  The  most  serious  obstructions  to  the  navigation  of  the  river 
were  the  many  bends  in  the  lower  and  middle  sections. 

The  approved  project  is  based  upon  a  survey  made  in  1889,  and 
adopted  by  Congress  in  river  and  harbor  act  of  September  19,  1890. 
It  provides  for  a  channel  8  feet  deep  at  mean  low  water,  having  a 
width  of  80  feet  from  the  bridge  at  Odessa  to  New  bridge,  near  Town- 
send' s  wharf,  a  distance  of  3i  miles,  and  a  width  of  100  feet  from  this 
wharf  to  the  mouth  of  the  river,  a  distance  of  5  miles.  The  estimated 
cost  of  the  improvement  is  $39,963. 

A  historv  oi  the  work  done  up  to  June  30,  1905,  may  be  found  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1905,  pages  175-176. 

With  $5,500  allotted  by  the  Secretarv  of  War  in  1905  from  the 
appropriation  made  by  the  river  and  harbor  act  of  March  3,  1905,  for 
improving  Appoquinimink,  Murderkill,  and  Alispillion  rivers,  a  cut- 
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off  was  made  through  the  neck  of  land  on  the  left  bank  of  the  river 
leading  to  Fennimore's  (or  New)  bridge,  about  halfway  between  the 
mouth  and  Odessa.  This  cut-off  shortened  the  channel  distance  by 
2,272  feet,  the  distance  between  Odessa  and  the  7-foot  contour  in 
Delaware  Bay  bein^  now  about  6}  miles. 

Under  the  provisions  of  the  river  and  harbor  act  of  March  2,  1907, 
the  Secretary  of  War,  on  March  20,  1907,  approved  an  aUotment  of 
$6,400  for  expenditure  on  this  improvement.  Of  this  amount  S5,000 
pertained  to  the  act  referred  to  and  the  remainder  was  funds  per- 
taining to  former  allotment.  With  these  funds  the  channel  has  been 
dredged  to  not  less  than  7  feet  deep  at  mean  low  water  and  50  feet 
wide  between  Odessa  and  the  mouth.  No  work  was  done  during  the 
year.     The  expenditure  was  for  supervision  expenses. 

The  maximum  draft  that  could  be  carried  on  June  30,  1909,  at 
mean  low  water  in  the  river  was  6^  feet,  and  across  the  flats  at  the 
mouth  4  feet.  The  range  of  tide  is  6  feet  at  the  mouth  and  3^  feet 
at  Odessa. 

The  stream  is  navigable  for  small  craft  to  Noxentown  miUdam, 
about  4  miles  above  Odessa,  making  the  navigable  portion  of  the 
stream  10 J  miles  long  now. 

.  The  amount  expended  on  the  improvement  to  June  30,  1909,  is 
S41, 182.65,  of  which  $9,140.24  was  for  maintenance. 

About  three-fifths  of  the  work  on  the  project  has  been  completed. 

The  commerce  of  the  river  for  the  calendar  year  1908  is  reported  to 
have  been  30,975  tons,  valued  at  $1,942,325. 

The  freight  rates,  it  has  been  reported,  remain  about  the  same,  but 
the  passenger  business  has  increased  in  consequence  of  the  improve- 
ment of  the  river. 

Under  date  of  June  29,  1909,  the  sum  of  $5,000  was  allotted  from 
the  appropriation  made  by  the  river  and  harbor  act  of  March  3,  1909, 
to  be  applied  to  the  maintenance  of  the  improvement,  and  to  utilize 
the  available  funds.  Bids  for  dredging  operations  will  be  opened 
soon. 

It  is  proposed  to  expend  the  fimds  recommended  below  in  com- 
pleting, to  project  dimensions,  the  channel  of  the  river  and  in  mainte- 
nance work,  for  an  extension  of  the  benefits  to  navigation. 

Amount  (estimated)  required  for  completion  of  existing  project $7, 400. 00 

(6)  MurderHU  River, — ^This  river  is  a  tidal  stream  and  a  tributary 
of  Delaware  Bay  and  flows  through  Kent  County,  Del.  Its  navigable 
portion  is  about  9  miles  long.  The  condition  of  the  river  was  f aur  for 
the  greater  part  of  its  length,  the  average  width  and  depth  being  90 
and  6  feet,  respectively.  Outside  the  junction  with  Delaware  Bav, 
however,  there  was  a  serious  obstruction — the  flats,  which  are  nearly 
bare  at  low  tide  and  extend  for  nearly  a  mile  from  the  shore.  The 
average  rise  and  fall  of  the  tide  at  the  mouth  is  4.6  feet,  and  2^  feet 
at  Frederica. 

In  1881  an  examination  of  this  river  was  made  and  a  project  sub* 
mitted  for  its  improvement.  No  appropriation  was  made  by  Con- 
gress, however,  as  the  river  was  at  that  time  in  the  hands  of  an  im- 
provement and  navigation  company  chartered  by  the  State.  This 
company  had  expended  about  $10,000  in  rectifying  the  many  bends  of 
the  river  hy  cutting  straight  canals  and  in  dreaging  a  narrow  cut 
across  the  flats  at  the  moutn.    The  latter  slowly  filled  up  again. 
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Under  the  provisions  of  the  river  and  harbor  act  of  September  19, 
1900,  a  survey  was  made,  and  report  thereon  is  printed  in  House 
Executive  Document  No.  21,  Fifty-second  Congress,  first  session. 

The  project  for  improvement,  which  was  adopted  in  the  river  and 
harbor  act  of  July  13,  1892,  is  for  a  7-foot  low-water  channel,  80  feet 
wide  from  the  town  of  Frederica,  at  the  head  of  navigation,  to  the 
mouth  of  the  river,  8  miles,  and  150  feet  wide  from  the  mouth,  across 
the  flats  outside  to  the  7-foot  curve  of  depth  in  Delaware  Bay,  the 
cut  at  the  mouth  to  be  protected  by  forming  an  embankment  of  the 
dredged  material  on  eacn  side,  the  estimated  cost  being  $47,550. 

Dredging  for  original  work  and  for  maintenance  has  been  done  at 
different  times  since  1893.  A  history  of  operations  to  Jime  30,  1905, 
will  be  found  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1905, 
pages  177-178. 

With  funds  derived  from  the  river  and  harbor  appropriations  of 
March  3,  1905,  and  March  2,  1907,  and  emergency  appropriations  of 
1905  and  1907,  the  river  has  been  dredged  at  vanous  points  and 
across  the  flats  at  the  mouth,  resulting  in  a  channel  not  less  than  50 
feet  wide  and  6  feet  deep  at  mean  low  water  from  Frederica  to  the 
6-foot  curve  in  Delaware  Bay. 

About  50  per  cent  of  the  project  has  been  completed. 

With  an  allotment  of  $3,000  from  the  emergency  appropriation 
provided  by  the  river  and  harbor  act  of  March  2,  1907,  tne  channel 
was  redredged  in  1908  across  the  flats  at  the  mouth  and  in  the  river, 
resulting  in  a  continuous  channel  at  least  6  feet  deep  at  mean  low 
water  and  at  least  50  feet  wide  from  Frederica  to  the  6-foot  curve  in 
Delaware  Bay. 

The  maximimi  draft  that  could  be  carried  on  June  30,  1909,  at 
mean  low  water  in  the  part  of  the  river  imder  improvement  is  5  feet 
from  Frederica  to  the  mouth  and  5  feet  across  the  flats  to  Delaware 
Bay. 

Under  date  of  May  1,  1909,  the  sum  of  $7,000  was  allotted  from 
the  appropriation  for  preservation  and  maintenance  made  by  the 
river  and  narbor  act  of  March  3,  1909,  and  on  July  2,  1909,  proposals 
are  to  be  opened  for  dredging  therewith  at  the  mouth  and  in  the  river. 

The  amount  expended  on  this  improvement  to  June  30,  1909,  is 
$50,279.01,  of  which  $26,918.23  was  tor  maintenance. 

The  commerce  of  the  river,  which  is  quite  varied,  is  reported  for 
the  calendar  year  1908  as  29,478  tons,  valued  at  $1,158,800. 

As  to  the  effect  of  the  improvement  of  this  stream  upon  freight 
rates,  it  is  reported  that  rates  by  water  are  25  to  50  per  cent  lower 
than  bv  rail,  and  that  in  winter,  when  the  boats  can  not  run,  the 
railroad  increases  its  rates. 

It  is  proposed  to  expend  the  funds  recommended  below  in  dredg- 
ing the  channel  to  full  project  dimensions  as  far  as  possible  and  m 
maintenance  work  for  the  purpose  of  extension  of  benefits. 

Amount  (estimated)  required  for  completion  of  existing  project |23|  264. 00 

(c)  MismUion  River. — ^This  river  is  a  tidal  stream  which  enters 
Delaware  Bay  about  17  miles  northwest  of  Cape  Henlopen.  It  is 
navigable  for  about  13  miles.  The  mouth  of  the  river  was  ^eatly 
obstructed  by  a  flat  foreshore  without  a  channel.  Vessels  could  enter 
and  depart  only  at  high  water,  the  tidal  range  being  about  4  feet. 
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The  river  from  Milford.  the  head  of  navigation,  to  the  mouth  wa6 
improved  by  the  General  Government  between  the  years  1879  and 
1889;  $17,000  was  expended  in  making  a  channel  40  feet  wide  and 
6  feet  deep  at  mean  low  water.  Its  mrther  improvement  was  car* 
ried  on  to  riovember,  1906,  imder  a  project  adopted  in  the  river  and 
harbor  act  of  July  13,  1892.  This  resulted  in  a  channel  40  feet  wide 
and  4^  feet  deep  at  mean  low  water  from  Milford  to  the  mouth  and 
50  feet  wide  and  5  feet  deep  thence  to  the  5-foot  contour  in  Delaware 
Bay;  and  two  jetties  at  the  mouth,  one,  the  north  jetty,  extending 
from  the  east  bank  of  the  river  a  length  of  1,645  feet,  and  the  other, 
the  south,  or  Green  Point,  jettv,  extending  from  Green  Point,  just 
below  the  mouth  of  Cedar  Creek,  a  distance  of  1,100  feet,  500  feet  of 
the  outer  end  being  parallel  to  and  1 00  feet  distant  from  the  axis  of 
the  dredged  channel,  and  200  feet  from  the  north  jetty. 

The  present  project  was  adopted  in  the  river  and  harbor  act  of 
March  2,  1907,  and  is  based  upon  the  report  printed  in  House  Docur 
ment  No.  102,  Fifty-sixth  Congress,  second  session.  This  provides  for 
dredging  the  channel  6  feet  deep  at  mean  low  water  and  60  feet  wide, 
increasing  to  75  feet  at  sharp  turns,  from  Milford  to  the  mouth  ana 
thence  4  feet  deep  and  150  feet  wide  across  the  flats,  and  the  construc- 
tion of  a  jetty  aiong  the  south  side  of  the  channel,  at  an  estimated 
cost  of  $87,065. 

From  the  appropriation  made  by  the  act  of  March  2,  1907,  for  im- 
proving the  Appoquinimink,  Murderkill.  and  Mispillion  rivers,  Del^ 
ware,  S40,000  was  allotted  for  the  Mispillion,  with  which  an  extension 
has  been  built  to  the  south  jetty,  2,200  feet  long,  parallel  to. and  100 
feet  distant  from  the  axis  of  the  channel,  and  extending  in  a  south- 
easterly direction  into  a  natiu*al  depth  of  2  feet  at  mean  low  water 
on  the  fiats  of  Delaware  Bay.  Under  a  contract  for  dredmng  which 
was  completed  in  July,  1908,  the  operations  resulted  in  a  cnannel  not 
less  than  5  feet  deep  at  mean  low  water  and  50  feet  wide  from  the 
4-foot  curve  in  Delaware  Bay  to  the  light-house,  and  not  less  than  6 
feet  deep  and  40  feet  wide  thence  to  the  electric-light  works  in  the 
town  of  Milford.  The  depth  made  includes  1  foot  overdepth  made 
under  the  contract. 

About  35  per  cent  of  the  project  has  been  completed. 

The  maximum  draft  that  could  be  carried  on  June  30,  1909,  at 
mean  low  water  was  5  feet  in  the  river  and  2^  feet  across  the  flats  at 
the  mouth.    The  tide  rises  4^  feet  at  the  mouth  and  3)  at  MUford. 

The  amount  expended  to  Jime  30,  1909,  is  $115,935.83.  Of  thiS; 
137,545.76  is  on  the  present  project,  of  which  $4,339.80  was  for 
maintenance. 

Under  date  of  Jime  17,  1909,  the  sum  of  $7,000  was  allotted  from 
the  appropriation  for  preservation  and  maintenance  of  river  and 
harbor  works  in  the  act  of  March  3,  1909,  and  it  is  intended  to  dredge 
the  channel  at  the  mouth  and  in  the  river  at  an  early  day. 

The  commerce  of  the  river  for  the  calendar  year  1908  is  reported 
to  have  been  171,034  tons,  valued  at  $5,107,350. 

The  effect  of  the  improvement  on  freight  rates  is  stated  to  be  auite 
marked,  a  reduction  of  an  average  of  25  per  cent  being  reportea:  in 
addition,  better  and  increased  transportation  faciUties  are  affordedL 

It  is  proposed  to  expend  the  funds  recommended  below  in  building 
1,700  feet  of  jetty,  completing  the  south  jetty  to  its  project  length  or 
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6,000  feet;  in  dredging  the  channel  within  the  river  and  across  the 
flats  at  the  mouth  to  mil  project  dimensions,  and  in  maintaining  the 
channel  for  the  purpose  of  extending  the  benefits  and  making  them 
more  available. 

Amount  (eetiinated)  required  for  completion  of  existing  project |61, 404. 80 

CONSOLIDATED. 

July  1,  1908,  balance  unexpended $11,891.66 

Amoimt  allotted  from  appropriation  made  by  river  and  harbor  act  ap- 
proved March  3,  1909 19, 000. 00 

Received  from  sales  of  property 150. 00 

31, 041.  66 
Tune  30, 1909,  amount  expended  during  fiscal  year,  for  mainte- 
nance of  improvement $7, 289. 69 

Deposited  to  credit  appropriation  for  emergencies  in  river  and 

.   harbor  works 61.49 

7, 351. 18 

July  1, 1909,  balance  unexpended 23, 690. 48 

Inly  1, 1909,  outstanding  liabilities 26. 40 

July  1, 1909,  balance  available 23, 664. 08 

Amount  (estimated)  required  for  completion  of  existing  project 82, 068. 80 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 85, 725. 00 

BROAD   CREEK  RIYER,  DELAWARE. 

This  is  a  tributary  of  the  Nanticoke  River,  and  in  1881  the  control- 
Ting  depth  was  1 J  feet,  with  a  mean  range  of  tide  of  3  feet.  In  1889 
a  cnannel  6  feet  deep  at  mean  low  water  and  50  feet  wide  had  been 
dredged  under  project  dated  February  4, 1880,  from  Bethel  to  Laurel, 
the  head  of  navigation,  about  7i  miles  from  the  mouth  of  the  river, 
at  a  cost  of  $35,000.  The  existing  project,  adopted  by  the  river  and 
harbor  act  of  July  13, 1892,  is  for  a  cnannel  70  feet  wide  and  8  feet  deep 
at  mean  low  water  between  Bethel  and  Laurel,  at  an  estimated  cost 
of  $15,000.  The  projected  channel  was  dredged  except  for  a  short 
distance  at  the  upper  end,  where  it  was  reduced  to  60  feet  in  width  to 
secure  the  stability  of  some  wharves.  Contract  was  entered  into  and 
dredging  under  it  finished  in  June  of  1908,  removing  shoals  above  and 
for  a  distance  of  about  1,000  feet  below  the  railroad  bridge  at  Laurel. 
The  appropriation  requested  is  intended  to  be  applied  to  maintenance. 

The  amount  expended  to  June  30,  1909,  is  $16,500,  of  which  $1,600 
was  for  maintenance.  The  money  expended  during  the  fiscal  year 
was  for  payment  of  retained  percentages  on  contract,  and  proportion 
of  office  expenses.  The  project  is  completed  and  the  additional  work 
required  is  for  maintenance. 

The  sum  of  $2,000  was  allotted  from  the  appropriation  for  preser- 
vation and  maintenance  of  river  and  harbor  works,  act  March  3, 1909, 
for  maintenance,  and  the  contract  for  the  work  is  about  to  be  entered 
into. 

'  The  maximum  draft  that  could  be  carried  June  30,  1909,  at  mean 
low  water  over  the  shoalest  part  of  the  channel  is  reported  to  be 
T  feet. 

One  steamer  and  34  sailing  vessels,  power  boats,  and  barges  are 
reported  as  plying  in  the  river,  the  commerce  being  valued  at  $444,512. 
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The  tonnage  of  the  river  for  the  year  endmg  May  1,  1909,  is  reported 
to  be  28;480;  consisting  of  fertilizer,  lumber,  canned  goods,  flour  and 
feed,  shooks  and  crates,  agricultural  products,  and  general  mer- 
chandise. 

The  improvement  is  reported  to  have  made  a  reduction  of  25  per 
cent  in  freight  rates. 

Jaly  1,  1908,  balance  unexpended $1,400.00 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 2,000.00 

8,400.00 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 1, 400. 00 

July  1, 1909,  balance  unexpended 2,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 2,000.00 

BBOADKILL  BIVEB,   DELAWABE. 

In  its  original  condition  the  depth  of  water  in  the  river  was  from 
3  to  4  feet  at  the  numerous  shoals  which  impeded  navigation.  The 
depth  at  the  mouth  was  from  1^  to  2  feet  at  low  water. 

rrioT  to  the  adoption  of  the  existing  project  $35,000  was  expended 
in  providing  a  channel  within  the  river  6  feet  deep  and  40  feet  wide 
at  low  water  from  the  mouth  to  Milton,  the  head  of  navigation. 

The  existing  project  was  adopted  in  the  river  and  harbor  act  of 
March  2,  1907,  and  is  based  upon  report  and  estimate  submitted  in 
House  Document  No.  214,  Fifty-ninth  Congress,  second  session.  It 
provides  for  the  establishment  of  a  permanent  entrance  at  the  mouth 
of  the  river  by  dredging  a  channel  from  the  6-foot  curve  in  Delaware 
Bay  to  the  same  depth  in  the  river  and  constructing  a  jetty  on  the 
north  side  of  this  channel.  The  estimated  cost  of  the  project  is 
$33,330. 

The  range  of  the  tide  is  4.1  feet  at  the  mouth,  3.6  feet  at  the  draw- 
bridge, and  3.4  feet  at  Milton. 

The  act  of  March  2,  1907,  appropriated  $33,330,  the  amount  esti- 
mated for  the  establishment  of  a  permanent  entrance  at  the  mouth  of 
the  river,  including  the  construction  of  a  jetty  on  the  north  side  of  the 
channel.  The  title  papers  conveying  to  the  United  States  the  land 
required  for  the  cut  to  be  made  across  Lewes  Cape  have  been  ap- 
proved by  the  Department  of  Justice;  the  jetty  across  Lewes  Cape 
and  Lewes  Sound  trojn  the  6^  to  7  foot  depth  in  Delaware  Bay  to  tne 
high-water  line  in  the  marsh  of  Lewes  Sound  on  its  western  side,  a 
total  length  of  1,263  feet,  was  completed  in  November,  1908;  and  a 
channel  6  feet  deep  and  150  feet  wide  at  bottom  was  dredged  from 
the  6-foot  depth  in  Delaware  Bay  to  the  same  depth  in  Lewes  Sound. 
This  work  was  done  under  contract. 

Under  date  of  October  20,  1908,  the  Secretary  of  War  allotted 
$4,500  from  the  emei^ency  appropriation  and  on  December  16,  1908, 
a  rurther  sum  of  $3,200,  to  be  applied  to  the  restoration  of  a  portion 
of  the  jetty,  which  was  becoming  undermined,  and  $7,282.67  thereof 
was  appUea  to  the  work,  which  was  completed  in  April,  1909.  In 
addition,  a  fender  wale  was  placed  under  tne  wale  pieces  for  a  lengdi 
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of  1;104  feet,  for  the  protection  of  the  jetty  from  passing  boats^  at  a 
cost  of  S250. 

The  maximum  draft  that  could  be  carried  on  June  30.  1909,  at 
mean  low  water  over  the  cut  under  improvement  was  4  reet.  The 
whole  of  the  projected  work  has  been  completed. 

The  effect  of  the  improvement  on  freignt  rates  by  water  has  not 
yet  been  reported. 

The  amount  expended  on  the  improvement  to  June  30,  1909,  is 
$75,658.61,  of  which  $40,658.61  is  on  the  present  project.  Of  the 
latter  amoimt,  $7,532.67  was  expended  for  maintenance. 

The  commerce  during  the  calendar  year  1908  is  reported  to  have 
been  35,122  tons,  valued  at  $750,825. 

Under  date  of  June  28,  1909,  the  simi  of  $3,000  was  allotted  from 
appropriation  made  by  river  and  harbor  act  of  March  3,  1909,  for 
preservation  and  maintenance  of  river  and  harbor  works,  to  be 
applied  to  the  maintenance  of  the  improvement,  and  with  the  availa- 
ble funds  work  at  the  mouth  of  the  nver  will  be  commenced  soon. 

It  is  proposed  to  expend  the  funds  recommended  below  in  dredging 
and  repairing  the  jetty  for  the  maintenance  of  the  improvement  at 
the  mouth  to  extend  the  benefits  and  to  make  the  improvement  more 
completely  available. 

July  1, 1908,  balance  unexpended $25,669.73 

Allotted  from  emergency  appropriation,  river  and  harbor  act  March  2, 1907.  7, 700. 00 
Amount  allotted  from  appropriation  made  by  river  and  harbor  act  approved 

March  3, 1909 8,000.00 

Received  from  sales  of  river  and  harbor  property 100. 00 

36, 469. 78 
June  30, 1909,  amoimt  expended  during  fiscal  year: 

For  works  of  improvement $25, 465. 67 

For  maintenance  of  improvement 7, 532. 67 

Returned  to  credit  of  appropriation  for  emergencies  in  river 

and  harbor  works 167. 33 

33,165.67 

July  1, 1909,  balance  imexpended 3,304.06 

July  1, 1909,  outstanding  liabilities 42. 00 

July  1, 1909,  balance  available 3, 262. 06 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  balance  unexpended 
July  1,1909 10,000.00 

ST.  JONES   RIVER;  DELAWARE. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  1116, 
Sixtieth  Congress,  second  session.  Following  is  the  letter  of  the 
Chief  of  Engineers  submitting  the  same : 

War  Depabtment, 
Office  of  the  Chief  of  Engineers, 

Washington,  December  J,  1908. 

Sir:  1  have  the  honor  to  submit  herewith  for  transmifision  to  C!ongre88  reports  of 
April  26,  1907^  and  April  8,  1908,  with  map,  by  Maj.  C.  A.  F.  Flagler,  Corps  of  Engi- 
neers, on  preliminary  examination  and  survey,  respectively^,  authorized  by  the  river 
and  harbor  act  approved  March  2,  1907,  of  St.  Jones  River,  Delaware,  from  its  mouth 
to  Dover. 

St.  Jones  River  has  been  under  improvement  by  the  United  States  at  various  times 
dnce  1885.  No  definitely  approved  project  exists  at  present  and  recent  appropria- 
tions have  been  expended  with  a  view  to  maintaining  a  channel  6  feet  deep  from 
Lebanon  to  the  same  depth  in  Delaware  Bay. 
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In  his  survey  report  of  April  8,  1906,  Major  Flagler  presents  a  plan  for  a  compre- 
hensive  improvement  of  the  river  from  the  mouth  to  Dover,  a  distance  of  6  miles  by 
river  above  Lebanon.  This  plan  provides  for  a  depth  of  7  feet  at  mean  low  water, 
with  widths  varying  in  different  reaches,  and  includes  16  cut-offs  and  a  jetty  on  the 
north  side  at  the  mouth,  all  at  an  estimated  cost  of  1185,000  and  11,700  annually  for 
maintenance  after  completion.  A  modified  plan  at  an  estimated  cost  of  $59,600  and 
$5,800  annually  for  mamtenance  is  also  presented.  Both  estimates  include  the  cost 
of  land  needed  for  all  cut-offs  contemplated  in  the  larger  plan. 

In  forwarding  the  report  to  this  office  ihe  division  engineer.  Col.  D.  W.  Lockwood, 
Corps  of  Engineers,  states  that  he  is  not  inclined  to  favor  the  improvement  of  the  rirer 
between  Lebanon  and  Dover  and  that,  in  his  opinion,  the  improvement  proposed 
from  Delaware  Bay  to  Lebanon,  including  the  dike  at  the  moutn,  promises  the  best 
results. 

In  its  final  report  of  October  26,  1908,  also  herewith,  the  Board  of  Engineers  for 
Rivers  and  Harbors  arrives  at  the  conclusion  that  the  combined  interests  of  the  locality 
are  sufficient  to  warrant  the  improvement  of  St.  Jones  River  undet  the  laiger  plan 
propoeed  by  the  district  officer,  provided  the  right  of  way  for  the  cut-offs  be  deeded 
free  of  cost  to  the  United  States  and  that  private  or  other  interests  shall  secure  the 
United  States  against  any  danuiges  due  to  the  diversion  of  the  river  from  its  present 
course.  Deducting  the  item  for  land  for  cut-o&  the  estimate  submitted  by  the  local 
officer  amounts  to  $181,425,  and  to  this  extent  the  Board  recommends  the  improve- 
ment propoeed,  subject  to  the  conditions  named. 

I  concur  in  the  views  and  recommendations  of  the  Board  of  Engineers  for  Rivers 
and  Harbors. 

Very  respectfully,  W.  L.  Marshall. 

Chief  of  Bngineers,  U.  S.  Army. 

The  Secretabt  or  Wab. 

The  present  commerce  of  the  stream  is  quite  extensive,  as  shown  in 
the  prmted  reports  for  many  years.  In  the  calendar  year  1906  the 
reported  tonnage  of  freight  received  and  shipped  by  water  between 
Lebanon  and  the  mouth  was  55,196  tons,  valued  at  $6,165,940.  A 
r^ular  steamboat  line  is  operated  between  Lebanon  and  Philadel- 
phia, and  11  steamers^  2  tugs,  and  numerous  sailing  vessels  trade  in 
the  river  at  irr^ular  mtervals.  Of  the  above-quoted  present  water 
commerce  it  is  estimated  that  SI, 080,000  pertains  to  Dover  and 
vicinity,  being  hauled  3  miles  to  Lebanon  in  wagons  to  be  shipped. 

The  St.  Jones  River  from  the  mouth  to  Lebanon  flows  through 
marsh  lands,  and  above  Lebanon  to  Dover  through  a  narrow,  crooked 
valley,  widening  occasionally  into  low,  muddy  flats.  By  natural 
action  the  river  has  become  exceedii^ly  crooked,  and  without  im- 

grovement  would  become  more  so.  The  present  distance  by  river 
-om  Dover  to  the  mouth  is  17  miles.  The  air-line  distances  from 
Dover  to  Lebanon  and  from  Lebanon  to  the  mouth  are  3.1  miles  and 
6.1  miles,  respectively,  or  a  total  of  9.2  miles.  Li  the  improvement 
of  this  river  it  is  the  strongly  expressed  desire  of  the  navigation 
interests  that  cut-offs  be  made  to  shorten  the  distance  and  to  eliminate 
numerous  sharp  bends  where  it  is  almost  impossible  to  maneuver  a 
vessel  without  striking  the  banks.  Such  cut-offs  are  of  additional 
advantage  in  improving  the  regimen  of  the  river  and  diminishing 
the  cost  of  maintenance. 

SMYBKA  BIVEB,  DELAWABE. 

The  following  report  of  the  Board  of  Engineers  on  a  recent  survey 
IS  concurred  inlcjf  the  Chief  of  Engineers  and  printed  in  House  Docu- 
ment No.  815,  Sixtieth  Congress,  first  session: 

BoAHD  or  Enoinbers  for  Rivers  and  Harbors, 

WaskingUmy  D.  C,  January  6, 1908, 

Reflpectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 
In  tne  within  report  the  district  officer  suhmite,  with  fiivorable  recommendation,  a 
project  for  the  furtner  improvement  of  Smyrna  River,  involving  the  redredging  of  tne 
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river  from  Smyrna  Landing  to  the  mouth  60  feet  in  width  in  straight  reaches,  with 
widening  at  sharp  bends,  and  100  feet  in  width  across  the  flats  at  the  mouth,  with  a 
depth  throughout  of  7  feet  at  mean  low  water  to  the  same  depth  in  Delaware  Bay;  also 
the  making  of  three  cut-offs  in  the  river,  and  the  permanent  protection  by  brush,  stone, 
and  pile  jetties  of  the  channel  across  the  flats  outside  the  mouth  of  the  river.  The  cost 
of  this  work  is  estimated  at  $89,000  and  Uie  cost  of  its  maintenance  at  $2,000  per 
annum,  which  is  $3,000  less  than  the  siun  required  for  the  maintenance  of  the  present 
project. 

In  the  opinion  of  the  Board  the  cost  of  this  improvement  is  reasonable  when  com- 
pared with  the  conmierce  of  the  stream,  which  in  1906  amounted  to  207,021  tons, 
valued  at  $5,122,450.  Approval  of  the  project  presented  by  the  district  officer  ia 
therefore  recommended,  but  the  excavation  of  the  proposed  cut-offs  should  be  made 
contingent  upon  the  donation  to  the  United  States  of  the  necessary  land,  as  suggested 
by  the  division  engineer. 

For  the  Board: 

R.  L.  HoxiE, 
Colonel,  CoTp»  of  Engineen, 

Senior  Memher  Preunt, 

HABBOB   OF  SOUTHWEST   BALTIMOBE    (SPBING   OABDEN)^   MB. 

No  work  was  done  by  the  United  States  before  the  existing  project, 
but  the  city  of  Baltimore  dredged  a  channel  from  the  main  ship 
channel  to  the  foot  of  Eutaw  street^  which  had  a  controlling  depth 
of  15-feet  at  mean  low  water.  The  average  rise  of  the  tide  is  a  little 
over  1  foot.  In  response  to  a  resolution  of  the  House  of  Repre- 
sentatives an  estimate  was  furnished  March  7, 1896  (printed  in  Annual 
Report  for  1896,  p.  1006),  of  the  cost  of  deepening  the  channel  to 
a  depth  of  27  feet.  It  was  for  a  channel  100  feet  wide  on  the  bottom, 
with  side  slopes  of  1  on  3,  from  the  main  ship  channel  near  Fort 
McHenry  to  the  foot  of  Eutaw  street,  with  a  turning  basin  400  feet 
by  400  leet  near  the  upper  end,  at  an  estimated  cost  of  $314,000, 
which  is  the  existing  project.  Five  thousand  dollars  was  appropriated 
June  3,  1896,  but  it  was  deemed  inexpedient  to  start  the  work  with 
that  small  sum.  June  13,  1902,  $88,000  was  appropriated  and 
authority  granted  to  enter  into  contracts  for  the  completion  of  the 
work.  A  continuing  contract  was  made  for  the  completion  of  the 
project,  and  it  was  completed  April  4,  1905.  The  sum  of  $314,000 
was  expended  under  the  project  for  improvement,  in  addition  to 
which  $6,512.52  was  expendea  for  maintenance.  Thirty-four  thou- 
sand dollars  was  allotted  from  the  appropriation  for  preservation  and 
maintenance  of  river  and  harbor  works,  contained  in  the  act  of 
March  3,  1909,  for  restoring  the  channel  to  project  dimensions  as 
far  as  possible.  A  contract  dated  June  8,  1909,  was  entered  into 
and  operations  begun.  The  sum  of  $34,000  more  is  required  to 
entirely  remove  shoaling.  This  channel  was  dredged  in  very  soft 
material,  where  silt  has  been  slowly  accumulating  tor  manv  years. 
The  cost  of  maintenance  for  a  number  of  years  will  probably  con- 
tinue to  be  large,  but  after  the  side  slopes  have  flattened  out  suflSi- 
ciently  it  is  thought  that  the  cost  of  maintenance  will  be  much 
reduced. 

The  maximum  draft  that  can  be  carried  June  30,  1909,  at  mean 
low  water  over  the  shoalest  part  of  the  locality  under  improvement 
is  27  feet  at  the  lower  end  and  about  16  feet  at  the  upper  end. 

The  stream  is  navigable  in  fact  to  Baltimore,  Ma.,  which  is  14 
miles  from  the  mouth  of  Patapsco  and  174  miles  from  the  mouth  of 
Chesapeake  Bay.  The  length  of  the  channel  dredged  under  the 
existing  project  is  4  miles.     It  is  stated  that  the  improvement  has 


BIVEB  AND  HABBOB  BlliU  157 

somewhat  lowered  freights,  but  the  amount  of  reduction  has  not 
been  ascertained. 

The  conmiercial  statistics  of  the  port  of  Baltimore  include  this 
harbor. 

Amounted  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 134,000.00 

June  30,  1909,  amount  expended  during  fiscal  year  for  maintenance  of 
improvement 12. 62 

July  1, 1909,  balance  unexpended 33, 987. 48 

July  1, 1909,  outstanding  liabilities 14.00 

July  1, 1909,  balance  available 33, 993. 48 

July  1, 1909,  amount  covered  by  uncompleted  contracts 29, 700. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 34,000.00 

CHANNEL  TO  CURTIS  BAY,  BALTIMOBB  HARBOR,  MARYLAND. 

With  a  mean  range  of  tide  of  a  little  over  1  foot,  there  was  a  con- 
trolling depth  of  20  feet  at  mean  low  water  in  1893,  when  the  first 
improvement  was  undertaken  by  the  United  States.  The  original 
project  was  dated  July  15,  1892,  and  was  for  a  channel  27  feet  deep  | 

at  mean  low  water  and  a  bottom  width  of  150  feet,  at  an  estimated  , 

cost  of  $85,000.     Forty  thousand  dollars  of  the  estimate  was  appro-  i 

priated,  and  with  this  total  expenditure  the  channel  was  first  made  | 

25  feet  deep  for  the  project  width  and  then  dredged  to  27  feet  deep 
for  a  width  of  70  feet  in  the  axis  of  the  150-foot  channel.  That 
project  was  never  completed.  It  was  superseded  by  a  project  in  the 
river  and  harbor  act  approved  June  13,  1902,  for  deepening  the  chan- 
nel to  30  feet  and  widening  it  to  250  feet,  and  authority  was  granted 
to  make  continuing  contracts  to  complete  the  work.  The  estimated 
cost  was  $196,000. 

A  continuing  contract  was  approved,  and  under  it  dredging  was 
commenced  March  5,  1903,  and  tne  project  completed  NovembMsr  30, 
1903.  • 

The  amount  expended  on  existing  project  to  June  30,  1909,  was  ! 

$196,012.52,  of  wnich  $3,329.16  was  for  maintenance  in  partially 
removing  some  shoaling.     This  was  done  under  contract.     The  sum  | 

of  $9,000  was  allotted  from  the  appropriation  for  preservation  and  | 

maintenance  of  river  and  harbor  works  contained  in  the  act  of  March  i 

3,  1909,  for  restoring  the  channel  to  project  dimensions. 

A  contract  dated  June  8,  1909,  was  entered  into  for  this  work  and 
the  work  commenced.  The  $10,000  asked  for  will  be  applied  to  main- 
tenance of  the  channel  where  shoaling  occurs,  the  additional  work 
being  necessary  to  make  the  improvement  available  to  full  project 
dimensions. 

Curtis  Bay  is  the  mouth  of  Curtis  Creek,  which  is  navigable  in  fact 
5i  miles  above  the  head  of  the  channel  contemplated  by  the  existing 
proiect,  but  a  maximum  draft  of  28^  feet  at  mean  low  water  can  be 
carried  June  30,  1909,  over  the  shoalest  part  of  the  locality  under 
improvement,  which  is  a  distance  of  2^  miles. 

It  is  stated  that  the  improvement  has  lowered  rates  upon  freight, 
but  the  amount  of  reduction  has  not  been  ascertained. 
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References  to  reports  on  examinations  and  surveys  are  to  be  found 
on  page  180  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1904. 
.  This  bay  is  in  the  collection  district  of  Baltimore  and  the  statistics 
are  attached  to  the  report  for  that  harbor. 

Amount  allotted  horn,  appropriation  by  river  and  harbor  act  approved  March 
3,1909 , , »9,000.00 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement.   12. 52 

July  1,  1909,  balance  unexpended 8,987.48 

July  1,  1909,  outstanding  liabilities '. 29. 34 

July  1,  1909,  balance  available. 8, 958. 14 


July  1,  1909,  amount  covered  by  uncompleted  contracts 7, 920. 00 

Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1911. 
for  maintenance  of  improvement,  exclusive  of  the  balance  unexpended 
July  1,1909 10,000.00 

OBISFIELD   HABBOB,   MABYLAND. 

This  harbor  is  situated  at  Somers  Cove,  Little  Annemessex  River, 
which  at  this  point  is  an  estuary  of  Tangier  Sound,  on  the  east  side 
of  Chesapeake  Bay.  It  is  the  principal  port  of  the  collection  district 
of  eastern  Maryland.  Crisfiela  is  the  head  of  navigation  of  the  har- 
bor and  is  1  mile  from  its  mouth.  The  length  of  me  navigable  por- 
tion of  the  harbor  is  1  i  miles.  Origmally  the  harbor  had  a  controUmg 
depth  of  8i  feet  at  mean  low  water  for  a  width  of  400  feet,  with  a 
mean  rise  and  fall  of  tide  of  2.6  feet,  but  this  was  not  deemed  ade- 
quate for  the  commerce  of  the  port.  The  original  project  adopted 
by  the  river  and  harbor  act  of  March  3,  1875,  was  for  a  channel  266 
feet  wide  and  12  feet  deep  at  mean  low  water  from  above  the  rail- 
road wharf  to  a  point  known  as  the  second  angle,  opposite  Somers 
Cove  Ught,  and  from  that  point  to  deep  water  below  a  channel  of 
the  same  depth  425  feet  wide,  and  in  addition  a  basin  on  both  the 
north  and  south  sides  of  the  railroad  wharf  12  feet  deep,  at  an  esti- 
mated cost  of  $37,317.50.    The  work  was  completed  May,  1876. 

The  act  of  March  3,  1905,  authorized  a  survey,  which  was  made  in 
December,  1905,  the  report  thereon  being  printed  in  House  Document 
No.  783,  Fifty-ninth  Congress,  first  session.  The  existing  project 
adopted  by  the  river  and  harbor  act  of  March  2,  1907,  is  to  restore  the 
channel  formerly  dredged  and  to  restore  and  widen  the  anchorage 
basin,  at  an  estimated  cost  of  $37,706.62,  and  an  annual  cost  for  main- 
tenance of  $800.  The  estimated  cost  of  the  project  was  increased 
April  17,  1909,  to  $47,762.  The  river  and  harbor  act  of  March  2. 
1907,  made  an  appropriation  of  $37,707.  A  contract  was  entered 
into  and  work  under  it  completed  in  June,  1909.  The  project  is 
about  three-fourths  finished.  To  June  30,  1909,  $35,254.52  has  been 
expended  on  existing  project. 

The  maximum  draft  that  could  be  carried  Jime  30,  1909,  at  mean 
low  water  over  the  shoalest  part  of  the  channel  under  improvement 
was  12  feet.  Funds  asked  for  will  be  applied  to  completing  the 
project. 

Eight  steamers  and  536  sailing  vessels  and  barges  are  reported  as 
plying  in  the  harbor,  the  commerce  being  valued  at  $8,221,918.  The 
tonnage  of  the  haroor  is  reported  to  be  as  follows:  1906,  30,265; 
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1907,  30,738;  1908,  102.982,  consisting  of  lumber,  canned  goods, 
poultry  and  live  stock,  nsh  and  oysters,  acnicultiu'al  products,  ana 
genend  merchandise.  The  improvement  lis  made  no  appreciable 
difference  in  freight  rates. 

July  1,  1908,  balance  unexpended $37,660.57 

June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment  : 35,208.09 

July  1,  1909,  balance  unexpended 2,452.48 

July  1,  1909,  outstanding  liabilities 154.00 

July  1,  1909,  balance  available 2, 298. 48 

Amount  (estimated)  required  for  completion  of  existing  project 10, 055. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
July  1,  1909 10,056.00 

HAKBOBS  AT  BOCKHALL,  QUEBNSTOWN,  GLAIBOBNE,  AND  OAMBBIDOE, 
AND  CHESTEB,  CHOFTANK,  WABWIGK,  AND  MANOKIN  BIYEBS,  AND 
TTA8KIN   CBEEE,   MABTLAND. 

(a)  RockhaJl  Harbor  and  inner  harbor  ai  RockJudl. — In  1894  the 
controlling  depth  at  Rockhall  Harbor  was  5  feet,  with  an  average 
range  of  tide  of  1.1  feet.  With  an  appropriation  of  $16,000,  made 
June  3,  1896  (the  first  for  this  work),  a  project  was  carried  out  in 
1897-98  for  dredging  a  cut  80  feet  wide  and  10  feet  deep  at  mean  low 
water  from  the  10-foot  curve  in  Swan  Creek  Inlet  to  the  10-foot 
depth  in  Chesapeake  Bay,  and  a  channel  100  feet  wide  and  10  feet 
deep  from  that  depth  in  Swan  Creek  Inlet  to  the  old  pier  at  Rockhall. 
A  turning  basin,  embracing  the  old  and  new  piers,  was  also  dredged. 

In  accordance  with  the  river  and  harbor  act  of  March  3,  1899,  an 
examination  was  made  of  Rockhall  Harbor  and  the  inner  harbor  at 
Rockhall,  report  on  which  is  printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1900,  pages  1670-1672.  The  project  then 
proposed  is  dredging  a  channel  12  feet  deep  and  150  feet  wide  from 
Chesapeake  Bay  to  Swan  Creek  Inlet,  across  Swan  Point  bar,  and 
12  feet  deep  and  160  feet  wide  from  Swan  Creek  Inlet  to  the  wharf 
at  Rockhall,  at  a  cost  estimated  in  1899  to  be  $43,065  and  $9,208 
every  two  years  for  maintenance. 

The  river  and  harbor  act  of  June  13,  1902,  adopted  this  project, 
which  is  the  existing  one.  The  river  and  harbor  act  of  March  2,  1907, 
appropriated  $60,000  for  improvement  of  rivers  and  harbors  on  east 
shore  of  Chesapeake  Bay,  and  $14,383.97  was  allotted  for  this  work. 

Work  imder  this  allotment  was  completed  during  the  present  fiscal 
^ear,  and  resulted  in  completing  the  channel  from  the  12-foot  contour 
m  Swan  Creek  Inlet  to  trie  wharf  at  Rockhall,  the  turning  basin  to 
project  dimensions,  and  in  giving  an  8-foot  channel  70  feet  wide  for 
a  clistance  of  2,240  feet  across  Swan  Point  bar.  The  unit  price 
of  dredging  has  exceeded  that  assimied  in  the  original  estimate. 
The  estimated  cost  of  project  was  increased  May  13,1907,  to  $60,386.81. 

The  amoimt  expended  on  this  improvement  to  June  30,  1909,  is 
$55,713.72,  of  which  $16,600  was  on  a  previous  project  and  $537.54 
for  maintenance,  consisting  in  the  removal  of  a  shoal  in  the  inner 
harbor. 
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About  two-thirds  of  the  project  has  been  completed.  It  is  pro- 
posed to  apply  the  funds  asked  for  to  completing  the  project. 

The  maximum  draft  that  could  be  carried  Jime  30,  1909,  at  mean 
low  water  over  the  shoalest  part  of  the  channel  across  Swan  Point 
bar  is  about  5  feet  and  in  the  inner  harbor  12  feet,  to  which  point 
the  improvement  is  navigable  in  fact.  The  harbor  is  a  bay  making 
in  from  Chesapeake  Bay  and  is  navigable  in  fact  to  Rockhall  pier, 
which  is  about  one-fourth  mile  above  the  mouth  of  Rockhall  Harbor. 

Two  steamers  and  65  sailing  vessels  and  barges  are  reported  as 

? lying  in  the  harbor,  the  commerce  being  vamed  at  $1,678,870. 
ne  tonnage  for  the  fiscal  year  1909  was  17,703,  consisting  of  lumber, 
coal,  canned  goods,  poultry  and  Uve  stock,  fish,  oysters,  and  general 
merchandise. 

It  is  stated  that  the  improvement  has  had  no  appreciable  effect 
on  freight  rates. 

Amount  (estimated)  required  for  completion  of  existing  project $21, 711.03 

(&)  Qtteenstown  Harbor. — ^Before  1871  the  controlling  depth  in  this 
harbor  was  6  feet,  with  a  range  of  tide  of  about  2  feet.  Between 
that  year  and  1880  it  was  improved  imder  a  project  dated  January  2, 
1871,  and  a  channel  100  feet  wide  at  bottom  and  8  feet  deep  at  mean 
low  water  was  made.  In  1897,  with  $5,000  appropriated  for  continu- 
ing the  improvement,  a  channel  was  dredged  to  8i  feet  at  mean  low 
water  and  100  feet  wide  from  Chester  River  to  the  inner  harbor,  to 
which  point  the  bay  is  navigable  in  fact,  and  in  1900  a  shoal  extend- 
ing from  a  point  138  feet  above  the  lower  light  down  for  a  distance 
of  950  feet  was  dredged  to  a  depth  of  8  feet  and  a  width  of  80  feet. 

The  river  and  harbor  act  of  June  13,  1902,  provided  that  the  im- 
provement should  be  made  in  accordance  with  the  report  submitted 
and  printed  in  the  Annual  Report  of  the  Chief  of  Engmeers  for  1900, 
pages  1673-1676.  The  project  therein  submitted  contemplates  in- 
creasing the  dimensions  of  the  channel  so  as  to  make  them  10  feet 
deep  and  200  feet  wide,  at  an  estimated  cost  of  $23,100. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $60,000 
for  improvement  of  rivers  and  harbors  on  east  shore  of  Chesapeake 
Bay,  and  $4,975.70  was  allotted  for  this  work. 

A  contract  for  expenditure  of  funds  was  entered  into  and  dredging 
completed  in  the  winter  of  1907,  advancing  the  project  to  that  extent. 
Funds  asked  for  are  intended  to  continue  the  project  and  for  main- 
tenance. Owing  to  the  insufficient  appropriations,  the  work  has  been 
prolonged  and  the  cost  of  maintenance  is  added  to  the  origmal  esti- 
mate. The  unit  price  of  dredging  has  exceeded  that  in  the  original 
estimate.  The  estimated  cost  of  project  was  therefore  increased 
May  13,  1907,  to  $25,886.35. 

The  amount  expended  on  this  improvement  to  June  30,  1909,  is 
$40,572.39,  of  which  $20,269.14  was  on  the  existing  project,  and 
$1,303.25  for  maintenance.  The  money  expended  during  the  fiscal 
year  was  for  payment  of  retained  percentages  on  contract  work  and 
proportion  of  office  expenses.  About  four-fifths  of  the  project  has 
Deen  completed. 

The  entire  channel  has  been  dredged  to  a  depth  of  10  feet,  but  the 
maximum  draft  that  could  be  carried  June  30,  1909,  at  mean  low 
water  over  the  shoalest  part  of  the  locality  under  improvement  was 
9  feet. 
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Six  steamers  and  175  sailing  vessels  and  barges  are  reported  to  ply 
in  the  harbor.  The  tonnage  of  the  harbor  is  reported  to  be  as  toi- 
lows:  1900,12,373;  1901,11,328;  1902,18,769;  1903  (only  partial 
statistics  could  be  obtained),  3,889;  1904,  19,144;  1905,  19,421 ;  1906, 
19,808;  1907,  20,202;  1908,  22,220,  valued  at  $1,169,716,  consisting 
of  lumber,  coal,  agricultural  products,  canned  gooils,  poultry  and  live 
stock,  fish,  oysters,  and  general  merchandise. 

The  harbor  is  a  bay  making  from  the  Chester  River  and  is  navigable 
in  fact  to  Queenstown,  which  is  about  one-half  mile  above  mouth  of 
harbor.  The  improvement  has  made  no  perceptible  difference  in 
freight  rates. 

Amount  (estimated)  required  for  completion  of  existing  project |5, 607. 40 

(c)  Claiborne  Harbor. — Claiborne  is  on  the  eastern  shore  of  Chesa- 
peake Bay,  about  6  miles  east  from  Bloody  Point  light-house.  No 
unprovement  there  had  ever  been  made  by  the  United  States  pre- 
vious to  the  existing  project.  The  controlling  depth  was  9  feet  at 
mean  low  water,  with  a  mean  range  of  tide  of  about  2  feet. 

The  act  of  June  13,  1902,  adopted  the  existing  project,  which  pro- 
vides for  dredging  a  channel  12  feet  deep  at  mean  low  water  and  300 
feet  wide  from  the  12-foot  contour  in  Eastern  Bay  to  the  railroad 
pier  in  the  harbor,  a  distance  of  about  1,900  feet,  and  thence  shore- 
ward along  the  south  side  of  the  pier  to  a  width  of  195  feet  for  a 
length  of  500  feet,  at  an  estimated  cost  of  $17,490,  and  a  further 
sum  of  $2,500  for  an  extension  of  the  existing  jetty  should  it  be 
found  necessary. 

The  jetty  extension  is  now  deemed  necessanr  to  preserve  the  north 
side  of  the  channel  to  project  dimensions  from  the  current  from 
Eastern  Bay  around  Tilghmans  Point,  which,  passing  over  the  sand 
flats,  carries  material  into  the  dredged  channel  at  the  outer  end  ai 
the  present  jetty.  The  scour  has  been  considerable  in  the  last  few 
years  and  has  eroded  Tilghmans  Point,  which  formerly  acted  as  a 
deflector,  to  such  an  extent  as  to  render  jetty  extension  necessaiy 
for  the  maintenance  of  the  channel. 

A  12-foot  depth  at  mean  low  water  was  dredged  with  vtiriable 
widths  in  the  fiscal  year  ending  June  30,  1904.  The  river  and  harbor 
act  of  March  2, 1907,  appropnated  $60,000  for  improvement  of  riviera 
and  harbors  on  east  shore  of  Chesapeake  Bay,  and  $3,440.24  was 
allotted  for  this  work.  A  contract  for  expenditure  of  funds  was 
entered  into  and  dredging  finished  in  the  spring  of  1908,  which  re- 
sulted in  restoring  the  channel  to  dimensions  left  in  1905.  Funds 
asked  for  are  for  completion  of  project.  About  three-fifths  of  the 
project  has  been  completed. 

There  was  aUotted  during  the  fiscal  year  the  sum  of  $12,000  from 
appropriation  for  emergencies  in  river  and  harbor  works,  act  March 
3,  1909,  to  be  applied  to  restoring  the  project  channel,  which  has 
seriously  deteriorated,  and  contract  is  about  to  be  entered  into. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  at  mean 
low  water  over  the  shoalest  part  of  the  channel  is  8  feet.  The 
amount  expended  to  June  30,  1909,  is  $20,307.29,  of  which  $4,996.80 
was  for  mamtenance. 

The  money  expended  during  the  fiscal  year  was  for  payment  of 
retained  percentages  on  contract  work  and  proportion  of  office 
expenses. 

S.  Rep.  527,  61—2 11 
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Owing  to  insufficient  appropriations  the  work  has  been  prolonged 
and  the  cost  of  maintenance  is  added  to  the  original  estimate.  The 
unit  price  of  dredging  has  exceeded  that  in  the  original  estimate. 
The  estimated  cost  of  project  was  therefore  increased  May  13,  1907, 
to  $27,408.30. 

Claiborne  is  at  the  head  of  navigation  in  Claiborne  Harbor,  and 
is  the  western  terminus  of  the  Baltimore,  Chesapeake  and  Atlantic 
Railway.     It  is  about  one-half  mile  from  the  mouth  of  the  harbor. 

Three  steamers  and  71  sailing  vessels  and  barges  are  reported  to 
ply  in  the  harbor. 

The  tonnage  of  the  harbor  is  reported  to  be  as  follows:  1903, 
89,549;  1904,90,435;  1905,93,603;  1906,  91,957;  1907,  93,794;  1908, 
103,173,  valued  at  $7,975,500,  consisting  of  agricultural  products, 
canned  goods,  poultry  and  live  stock,  lumber,  coal,  and  general  mer- 
chandise. The  improvement  has  made  no  appreciable  difference  in 
freight  rates.  Reference  to  a  survey  is  to  be  round  on  page  185  of 
the  Annual  Report  of  the  Chief  of  Engineers  for  1904. 

Amount  (eetimated)  required  for  completion  of  existing  project |14, 597. 81 

(d)  Cambridge  Harbor, — This  harbor  is  on  the  eastern  side  of  the 
Choptank  River,  about  20  miles  above  its  mouth,  and  Cambridge  is 
the  nead  of  navigation  at  the  mouth  of  the  harbor.  In  1870,  before 
operations  were  commenced,  there  was  a  controlling  depth  of  4  feet, 
with  a  mean  range  of  tide  of  about  1 .7  feet.  The  improvement  of  the 
harbor  was  commenced  in  1871  with  a  project  submitted  in  March 
of  that  year  for  an  entrance  way  of  100  leet  in  width  and  to  provide 
sufficient  harbor  accommodations  of  a  depth  of  10  feet  at  mean  low 
water.  The  estimated  cost  was  $36,000.  The  sum  of  $10,000  was 
appropriated  March  3,  1871,  and  work  begun.  On  ftiis  and  succeed- 
ing projects  $50,237  was  expended  to  June  30,  1896,  resulting  in  a 
channel  150  feet  wide  and  12  feet  deep  at  mean  low  water  from  that 
depth  in  the  Choptank  River  to  the  railroad  wharf,  a  distance  of 
nearly  a  mile.  The  inner  harbor  below  the  bridge  had  been  dredged 
over  its  whole  irregular  area  to  a  depth  of  10  feet,  and  the  part  of  the 
harbor  above  the  bridge  for  a  distance  of  750  feet  had  been  dredged 
to  a  depth  of  8  feet  and  a  width  of  215  feet.  A  survey  was  made  in 
1896  (printed  in  Annual  Report  of  the  Chief  of  Engineers  for  1897, 

E.  1297),  and  the  improvements  then  recommended  were  for  a  12-foot 
>w- water  channel  150  feet  wide  from  the  12-foot  curve  in  the  Chop- 
tank  River  to  a  point  500  feet  outside  the  Baltimore,  Chesapeake  and 
Atlantic  Railway  Company's  steamboat  wharf,  and  from  this  point 
gradually  widenmg  to  the  harbor  line  at  the  wharf;  from  the  steam- 
boat wharf  to  Mill  wharf  to  increase  the  width  an  average  of  200 
feet,  with  a  depth  of  8  feet,  making  an  anchorage  basin;  increasing 
the  width  of  the  lower  harbor  40  feet  on  the  north  side  and  widening 
the  upper  harbor  an  average  of  360  feet  along  the  channel  already 
dredged  to  a  depth  of  8  feet.  The  estimated  cost  of  the  project  was  * 
$8,120.     It  is  the  existing  one. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $60,000 
for  improvement  of  rivers  and  harbors  on  east  shore  of  Chesapeake 
Bay,  and  $1,531.63  was  allotted  for  this  work.  A  contract  for  ex- 
penditure of  funds  was  entered  into  and  dredging  under  it  finished 
m  the  summer  of  1907,  resulting  in  advancing  part  of  the  8-foot 
project  and  removing  some  shoals  in  the  12-foot  part  of  the  project. 
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The  amount  expended  on  this  improvement  to  June  30,  1909,  is 
$57,846.78,  of  which  $50,237  was  on  previous  projects  and  $244.76 
for  maintenance. 

Owing  to  insufficient  appropriations  the  work  has  been  proloi^ed 
and  the  cost  of  maintenance  is  added  to  the  original  estimate.  The 
estimate  of  cost  of  project  was  increased  May  13,  1907,  to  $13,858.25. 
The  project  is  about  five-eighths  completed.  All  funds  are  intended 
to  be  applied  to  continuation  and  maintenance  of  the  project.  The 
money  expended  during  the  fiscal  year  was  for  pavment  of  retained 
percentages  on  contract  work  and  proportion  of  office  expenses. 

The  maximum  draft  that  could  oe  carried  June  30,  1909,  at  mean 
low  water  over  the  shoalest  part  of  the  channel  below  the  bridge  was 
10  feet,  and  about  8  feet  above  as  far  as  the  channel  has  been  dredged. 

Six  steamers  and  152  sailing  vessels  and  barges  are  reported  to  ply 
in  the  harbor,  the  commerce  being  valued  at  $2,227,659.  The  ton- 
nage-of  the  river  is  reported  to  ^  as  follows:  For  the  year  ended 
May  1,  1909,  66,703,  consisting  of  grain,  lumber,  coal,  fertilizer, 
canned  goods,  fish  and  oysters,  and  agricultural  products.  The  im- 
provement has  made  no  appreciable  difference  in  freight  rates. 

Amount  (estimated)  required  for  completion  of  existing  project |6, 450.  58 

(e)  Chester  River,  Maryland,  from  Crumpton  to  Jones  Landina. — 
Before  operations  were  undertaken  on  this  part  of  the  river,  vessels  at 
low  tide  drawing  6  feet  of  water  could  reach  Crumpton,  33  miles  above 
the  mouth,  and  from  that  point  to  Jones  Landing  (to  which  point  the 
stream  is  navigable  in  fact),  6 J  miles,  the  controlling  depth  was  3 
feet,  with  a  mean  range  of  tide  of  2.4  feet.  The  project  for  improve- 
ment adopted  by  the  river  and  harbor  act  of  September  19,  1890,  is 
for  a  6-foot  low-water  channel  from  Crumpton  to  Jo^es  Landing,  at 
an  estimated  cost  of  $12,750,  increased  in  1896  to  $14,250,  and  still 
later  to  $19,562.50.  There  has  been  but  one  project  for  this  section 
of  the  river. 

Before  the  adoption  of  the  present  project  there  had  been  appro- 
priated for  this  nver  $41,000,  of  which  $2,958.54  was  carried  to  the 
surplus  fund  on  June  30,  1909. 

The  river  and  harbor  act  of  March  2,  1907^  appropriated  $60,000 
for  improvement  of  rivers  and  harbors  on  the  east  snore  of  Chesapeake 
Bay,  and  $2,417.36  was  allotted  for  this  work.  A  contract  for  ex- 
penoitiu-e  of  funds  for  maintenance  was  entered  into  and  dredging 
for  maintenance  under  it  finished  in  the  winter,  restoring  project 
dimensions  from  Crumpton  to  Ford's  wharf. 

The  sum  of  $5,000  was  allotted  from  the  appropriation  for  .preser- 
vation and  maintenance  of  river  and  harbor  works,  act  March  3, 1909, 
for  maintenance,  and  a  contract  for  the  work  is  about  to  be  entered 
into. 

The  amount  expended  on  this  improvement  to  June  30,  1909,  is 
$23,264.36,  of  which  $5,604.88  was  for  maintenance.  The  project  is 
completed. 

The  money  expended  during  the  fiscal  year  was  for  payment  of 
retained  percentages  on  contract  and  proportion  of  office  expenses. 

The  maximmn  draft  that  could  be  carried  June  30,  1909,  at  mean 
low  water  over  the  shoalest  part  of  the  river  was  4  feet. 

Six  steamers  and  175  sailing  vessels  and  barges  are  reported  to  ply 
in  the  river,  the  commerce  bemg  valued  at  $3,917,210.     The  tonnage 
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of  the  river  is  reported  to  be  as  follows:  1906,  48,199;  1907,  49,162; 
1908,  54,078,  consisting  of  lumber,  poultry  and  live  stock,  fish  and 
oysters,  canned  goods,  agricultural  products,  and  general  merchan- 
dise. The  improvement  has  made  no  appreciable  difference  in  freight 
rates. 

It  is  proposed  to  apply  funds  asked  for  to  removing  shoals  that 
have  formed  in  the  channel  since  it  was  dredged. 

if)  CJioptarik  River j  Maryland. — ^Before  improvements  were  begun 
in  1879  the  depth  of  water  in  the  channel  between  Denton  and  Greens- 
boro varied  from  2  to  8  feet,  with  a  mean  range  of  tide  of  about  2  feet. 
Navigation,  carried  on  by  small  sailing  vessels,  extended  to  only  3 
miles  above  Denton.  Upon  the  remaining  5  miles  to  Greensboro, 
the  head  of  navigation,  all  freight  had  to  be  transported  upon  scows. 
Greensboro  is  about  46  miles  above  the  mouth  of  the  river. 

A  project  for  improvement  was  made  in  1880  for  an  8-foot  low- 
water  channel  75  feet  wide,  at  an  estimated  cost  of  $79,000.  At  the 
close  of  the  fiscal  year  1903  the  project  channel  had  been  completed, 
except  for  a  distance  of  about  1  mile  at  the  upper  end,  but  there  has 
been  some  shoaling  since. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $60,000 
for  improvement  of  rivers  and  harbors  on  east  shore  of  Chesapeake 
Bay,  and  $9,662.55  was  allotted  for  this  work.  A  contract  for  ex- 
penditure of  funds  was  made  and  dredging  under  it  completed  in  1908 
and  resulted  in  completing  the  project  except  for  a  distance  of  about 
1,200  feet.     About  one  twenty-fifth  of  the  project  remains  to  be  done. 

The  maxiimum  draft  that  could  be  carried  June  30,  1909,  at  mean 
low  water  over  the  shoalest  part  of  the  channel  under  improvement 
was  7  feet. 

The  amount  expended  on  this  improvement  to  June  30,  1909,  was 
$80,502,  of  which  $4,344.69  was  for  maintenance.  The  amount 
expended  during  the  fiscal  year  was  for  payment  of  retained  percent- 
ages on  contract  and  proportion  of  office  expenses. 

Six  steamers  and  251  sailing  vessels  and  barges  are  reported  as 
plying  in  the  river,  the  commerce  being  valued  for  the  past  calendar 
year  at  $17,743,390.  The  tonnage  of  the  river  is  reported  to  be  as 
follows:  1903,  208,367;  1904,  210,447;  1905,  212,725;  1906.  208,496; 
1907,  212,661;  1908,  233,916,  consisting  of  lumber,  coal,  canned 
goods,  poultry  and  live  stock,  fish  and  oysters,  agricultural  products, 
and  general  merchandise.  The  improvement  has  made  no  appreci- 
able diflFerence  in  freight  rates. 

It  is  proposed  to  apply  the  funds  asked  for  to  completing  the  proj- 
ect and  maintenance. 

Amount  (estimated)  required  for  completion  of  existing  project $2, 797. 14 

(g)  Warwick  River j  Maryland. — ^This  river,  formerly  named  Sec- 
retary Creek,  is  in  Dorchester  County,  eastern  shore  of  Maryland,  and 
flows  into  the  Choptank  River,  one  of  the  largest  tributaries  of  Chesa- 
peake Bay.  It  is  a  small  tidal  basin  2  miles  long,  with  no  fresh-water 
mflux  at  the  head,  and  was  originally  only  4  feet  deep.  The  average 
rise  of  tide  is  2  feet.  The  onginal  project  for  the  stream  is  dated 
January  20,  1880. 

Before  the  adoption  of  the  present  project  about  $12,000  had  been 
expended  in  the  improvement  of  this  river — $6,000  by  the  General 
Government  and  the  remainder  by  private  parties.     The  existing  proj- 
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ect  for  iraprovement,  based  upon  a  survey  in  1891  (printed  in  Annual 
Report  of  the  Chief  of  Engineers  for  1891,  p.  1219)  and  adopted  by 
the  river  and  harbor  act  of  July  13,  1892,  provides  for  a  channel  100 
feet  wide  and  10  feet  deep  at  mean  low  water  from  the  10-foot  depth 
in  Choptank  River  to  Secretary  Landing,  at  the  head  of  the  river,  in- 
cluding a  turning  basin  at  the  latter  point,  at  an  estimated  cost  of 
$18,600.  The  project  was  completed  in  July,  1903,  but  shoals  formed 
rapidly. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $60,000 
for  improvement  of  rivers  and  harbors  on  east  shore  of  Chesapeake 
Bay,  and  $3, 493.87  was  allotted  to  this  work.  A  contract  was  entered 
into  and  the  dred^ng  finished  under  it  in  the  summer  of  1907,  restor- 
ing the  project  dunensions  from  the  turning  basin  to  Cedar  Point. 
Funds  asked  for  are  intended  to  be  applied  to  maintenance. 

The  siun  of  $3,000  was  allotted  from  the  appropriation  for  preser- 
vation and  maintenance  of  river  and  harbor  work,  act  March  3,  1909. 
for  maintenance,  and  a  contract  for  the  work  is  about  to  be  entered 
into. 

The  amount  expended  on  present  project  to  June  30,  1909,  is 
$21,402.87,  of  which  $5,362.05  was  for  maintenance.  The  money 
expended  during  the  fiscal  year  was  for  payment  of  retained  per- 
centages on  contract  and  proportion  of  office  expenses.  The  maxi- 
mum draft  that  could  be  carried  June  30,  1909,  at  mean  low  water 
over  the  shoalest  part  of  the  channel  under  improvement  was  9  feet. 

Six  steamers  and  80  sailing  vessels  and  barges  are  reported  as  plying 
in  the  river,  the  commerce  bBing  valued  at  $3,441,826.  The  tonnage 
of  the  river  is  reported  to  be  as  follows:  1903,  65,206;  1904,  65,858; 
1905,  66,631;  1906,  60,027;  1907,  61,225;  1908,  67,346;  consisting  of 
lumber,  canned  goods,  poultry  and  live  stock,  fish  and  oysters,  agri- 
cultural products,  and  general  merchandise. 

The  improvement  has  made  no  appreciable  difference  in  freight 
rates. 

(A)  Manoldn  RiveTj  Maryland. — Before  improvements  were  com- 
menced in  1891  the  depth  of  water  at  the  mouth  of  the  river  at  the 
so-called  **Mud  flats"  was  between  1  and  2  feet  at  low  tide.  These 
flats  are  about  2^  miles  wide  and  make  navigation  impossible  except 
at  high  water,  thereby  rendering  the  upper  part  of  the  river,  which 
has  a  very  fair  depth  and  width,  almost  useless  for  extensive  shipping 
purposes.  The  average  rise  of  tide  at  the  flats  is  2.6  feet.  Princess 
Anne  is  the  head  of  navigation  and  is  about  12  miles  above  the  mouth 
of  the  river. 

The  project  was  adopted  by  the  river  and  harbor  act  of  September 
19, 1890,  and  is  based  upon  a  survey  made  in  August  and  September, 
1889.  (Report  printed  in  Annual  Report  of  the  Chief  of  Engineers 
for  1890,  p.  961.)  It  provides  for  a  channel  6  feet  deep  at  mean  low 
water  ana  100  feet  wide  from  Locust  Point  to  Sharps  Point,  a  dis- 
tance of  about  2^  miles  and  embracing  the  section  called  the  ^'Mud 
flats,"  at  an  estimated  cost  of  $30,000. 

From  1891  to  1900  dredging  on  the  whole  project  was  done  at  vari- 
ous times  as  funds  became  available.  At  the  close  of  these  opera- 
tions there  was  a  channel  6  feet  deep  from  Sharps  Point  to  about  a 
mile  above  Dashiells  Creek  and  a  sligntly  less  depth  to  the  steamboat 
wharf  above,  and  at  the  mouth  soundings  taken  over  the  area  formerly 
dredged  showed  a  range  of  depth  from  4.5  Jx)  7.3  feet.     No  work  was 
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done  afterwards  until  that  of  the  autumn  of  1905,  which  consisted  in 
removing  shoals  that  had  formed,  and  resulted  in  a  controlling  depth 
of  but  3  feet. 

The  creation  and  maintenance  of  a  channel  across  the  mud  flats  at 
the  mouth  of  this  river  is  a  work  of  some  difliculty  and  uncertainty 
under  the  method  adopted,  which  was  originally  considered  as  ten- 
tative only  and  the  best  that  the  conrniercialimportance  of  the  project 
would  justify.  Funds  have  not  been  available  for  adequate  main- 
tenance and  the  channel  has  deteriorated  rapidly.  The  estimate  of 
cost  of  project  was  increased  May  13,  1907^  to  $42,103.99.  The  river 
and  harbor  act  of  March  2,  1907,  appropriated  $60,000  for  improve- 
ment of  rivers  and  harbors  on  east  shore  of  Chesapeake  Bay,  and 
$9,160.69  was  allotted  for  this  work.  A  contract  for  expenditure  of 
funds  was  made  and  dredging  under  it  completed  in  June,  1908. 

The  amount  expended  on  the  improvement  to  Juile  30,  1909,  is 
$36,407.69,  and  $2,000  additional  was  expended  on  the  upper  river, 
which  is  not  included  in  the  existing  project.  The  amount  expended 
for  maintenance  was  $8,511.13.  About  two-thirds  of  the  project  is 
completed.  The  money  expended  during  the  fiscal  year  was  for  pay- 
ment of  retained  percentages  on  contract  and  proportion  of  office 
expenses. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  at  mean 
low  water  over  the  shoalest  part  of  the  channel  at  the  mouth  was 
3i  feet. 

It  was  impracticable  to  procure  commercial  statistics.  The  im- 
provement had  made  no  appreciable  difference  in  freight  rates. 

It  is  proposed  to  apply  trie  funds  asked  for  toward  completing  the 
project. 

Amount  (estimated)  required  for  completion  of  existing  project $14, 181. 93 

(i)  Tyashin  Creek. — ^This  stream  is  also  known  as  WetipKjuin 
Creek,  or  River.  It  is  a  small  tributary  of  Nanticoke  River,  having  a 
length  of  about  5  miles.  The  controlling  depth  in  the  creek  was  8 
feet,  but  on  the  bar  at  the  mouth  it  was  but  3)  feet  at  mean  low  water, 
with  an  average  rise  and  fall  of  the  tide  of  3  feet.  A  survey  was 
made  in  1899  (report  printed  in  Annual  Report  of  the  Chief  of  Engi- 
neers for  1900,  p.  1681).  The  existing  project,  which  is  the  original 
one,  was  adopted  by  the  river  and  harbor  act  of  June  13,  1902,  and  is 
for  a  channel  9  feet  deep  at  mean  low  water,  with  a  width  of  120  feet, 
at  an  estimated  cost  or  $13,200.  Under  a  survey  made  in  January, 
1906,  the  estimate  of  cost  of  completion  of  this  project,  with  a  suitable 
turning  basin  added,  is  $6,462.39. 

The  river  and  harbor  act  of  March  2, 1907,  appropriated  $60,000 
for  improvement  of  rivers  and  harbors  on  the  east  shore  of  Chesa- 
peake Bay,  and  $6,500  was  allotted  to  complete  this  work.  A  contract 
was  made  for  completion  and  dredging  was  finished,  as  far  as  funds 
pennitted,  in  the  spring  of  1908.  The  channel  was  completed  to  the 
project  depth  and  width,  but  owing  to  shoaling  since  the  survey  and 
estimate  were  made  in  January,  1906,  the  turning  basin  was  left  at 
a  controlling  depth  of  7  feet  at  mean  low  water,  which  is  ample  for 
present  needs.  Funds  asked  for  are  intended  to  be  appUed  to  com- 
pleting turning  basin  and  maintenance  of  project. 

The  amount  expended  to  June  30,  1909,  is  $16,556.32,  of  which 
$2,443.91  was  for  maintenance  and  $3,954.41  on  project  as  modified 
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by  estimate  of  January,  1906.  The  project  is  about  two-thirds  com- 
pleted. The  money  expended  during  the  fiscal  year  was  for  payment 
of  retained  percentages  on  contract  and  proportion  of  office  expenses. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  at  mean 
low  water  over  the  shoalest  part  of  the  improvement  was  8  feet  and 
the  turning  basin  7  feet. 

Three  steamers  and  36  sailing  vessels  and  barges  are  reported  as 
plying  in  the  creek,  the  commerce  being  valued  at  $78,710.  The  ton* 
nage  of  the  creek  is  reported  to  be  as  follows:  1903,  784;  1904,  796; 
1905,  856;  1906,  945;  1907,  967;  1908,  1,064,  consisting  of  lumber, 
canned  goods,  poultry  and  live  stock,  agricultural  products,  and 
general  merchandise. 

The  improvement  has  made  no  appreciable  difference  in  freight 
rates. 

Reference  to  reports  on  examination  and  survey  required  by  the 
river  and  harbor  act  of  March  3,  1905,  will  be  found  on  page  214  of  the 
Report  of  the  Chief  of  Engineers  for  1906. 

Amount  (estimated)  required  for  completion  of  existing  project $2, 406. 30 

CONSOUDATEO. 

July  1,  1908,  balance  unexpended 126, 459. 68 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 25,500.00 

51,  959.  68 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $23, 120. 29 

For  maintenance  of  improvement 3, 018. 30 

26,138.59 

July  1,  1909,  balance  imexpended 25, 821. 09 

Amount  (estimated)  required  for  completion  of  existing  project 67,  752. 19 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 80, 000. 00 

LOWER   THOROUGHFARE,  WENONA,  DEAL   ISLAND^  MARYLAND. 

Deal  Island  is  about  3  miles  long  and  half  as  wide,  situated  in 
Tangier  Sound,  Maryland,  with  the  town  of  enona  at  the  south  end. 
About  one-third  of  tne  area  is  under  cultivation,  but  the  1,900  inhabit* 
ants  of  the  island  are  chiefly  engaged  in  fish,  oyster,  and  crab  traffic' 
There  are  2  oyster  and  crab  packing  houses,  16  general  stores,  2 
schools,  and  3  churches.  The  commerce,  which  is  local  in  character 
(trading  with  Baltimore  and  Crisfield),  is  carried  in  2  schooners,  31 
sloops,  1  bugeye,  and  300  other  smaller  sailing  craft,  aggregating 
1,965  tons,  with  extreme  loaded  drafts  from  2^  to  7^  feet.  The  re- 
ceipts and  shipments  by  water  for  the  year  ended  April  1,  1907, 
were  10,251  tons,  vaJuecf  at  $157,600,  ancl  consisted  of  general  mer- 
chandise, cord  wood,  cordage,  oysters,  crabs,  fish,  and  agricultural 
products.  If  adequate  f acuities  are  provided,  one  or  more  of  the 
steamers  navigating  Chesapeake  Bay  will  probably  make  a  landing 
at  Lower  Thorougmare,  which  will  provide  rapid  transit  for  perish- 
able fruits  grown  on  the  island  and  for  the  natural  increase  due  to 
improved  navigation  and  safe  anchorage. 
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The  following  report  of  the  Board  of  Engmeers  on  a  recent  survey 
is  concurred  in  by  the  Chief  of  Engineers  and  printed  in  House  Docu- 
ment No.  76,  Sixtieth  Congress,  firat  session: 

Board  of  Engineers  for  Rivers  and  Harbors, 

Wdshingt&nj  D.  C.y  June  S^  1907. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Army. 

The  district  officer  proposes  to  restore  to  a  depth  of  6  feet  the  channel  and  tumine 
basin  heretofore  dredged  in  Lower  Thoroughfare  between  Deal  Island  and  Little  Deal 
Island,  widening  the  channel  100  feet  at  tne  angles  and  extending  the  tuminfi;  basin 
100  feet,  to  provide  easy  navigation  for  steamers  and  a  suitable  protected  ancnorage. 
This  work  is  estimated  to  cost  $5,284.62  and  its  maintenance  $200  per  annum. 

The  commerce  of  the  locality  and  the  benefits  to  be  expected  from  the  improvement 
were  considered  in  the  district  officer's  report  on  the  preliminary  examination  and  in 
the  Board's  report  of  review.  Comparing  these  benents  with  the  cost  of  the  work  now 
proposed  and  tnat  formerly  prosecuted,  having  in  mind  the  small  expenditure  required 
tor  maintenance,  the  Boara  concurs  with  the  district  officer  in  the  opinion  that  an 
improvement  to  the  extent  indicated  above  is  justified  by  the  commercial  interests 
involved  and  that  it  is  advisable  for  the  United  States  to  undertake  the  improvem  ent 

ELK   RIVER,    MARYLAND. 

Before  improvements  were  commenced  there  was  practically  no 
navigation  above  Cedar  Point.  The  original  project,  dated  Jime 
23,  1874,  was  for  a  channel  6  feet  deep  at  low  water,  or  8  feet  at  high 
water,  from  Cedar  Point  to  Elkton,  the  head  of  navigation,  and  m 
the  Little  Elk  as  far  as  Bennett's  wharf.  The  mean  range  of  the 
tide  is  2  feet.  Such  a  channel  was  estimated  to  cost  $36,000  if  75 
feet  wide  and  about  $25,000  if  50  feet  wide,  cheap  dikes  being  re- 
quired for  regulating  the  banks  and  to  provide  a  place  behind  \vnich 
to  deposit  the  material  dredged  from  the  shoais.  The  first  work 
was  done  in  1874,  when  $5,000  was  expended  in  building  a  dike  and 
dredging  to  a  width  of  25  feet  and  a  depth  of  6  feet  at  mean  low 
water  in  front  of  it  and  for  about  300  feet  below.  Two  years  later 
the  channel  was  made  40  feet  wide  from  the  bridge  at  Elkton  to 
about  one-half  mile  below.  In  1884  a  channel  was  completed  80 
feet  wide  through  the  bar  near  the  mouth  of  the  Little  Elk  River 
and  70  feet  wide  thence  to  the  bridge  at  Elkton,  the  depth  being  7 
feet  at  mean  low  water.  In  1893  a  channel  100  feet  wide  and  8  feet 
deep  from  deep  water  below  Cedar  Point  to  the  bridge  at  Elkton  was 
completed.  The  expenditure  on  the  original  and  subsequent  projects 
has  amounted  to  $46,500. 

The  channel  had  shoaled,  and  in  a  report  on  a  survey  made  in  1899 
(printed  on  pp.  1668-1669,  Pt.  2,  Annual  Report  of  the  Chief  of  En- 
gineers for  1900)  it  was  proposed  to  restore  the  channel  to  8  feet  depth 
at  mean  low  water  and  100  feet  wide  from  deep  water  below  Cedar 
Point  to  the  bridge  at  Elkton,  at  an  estimated  cost  of  $16,665,  with 
an  annual  cost  of  $2,500  for  maintenance.  The  river  and  harbor  act 
of  June  13,  1902,  adopted  this  project,  and  appropriated  $16,665  for 
the  work.  This  appropriation  was  practically  expended  in  dredging 
in  the  fiscal  year  ending  June  30,  1903.  The  project  width  of  100 
feet  could  not  be  made,  as  the  river  was  found  to  have  shoaled  very 
much  since  the  survey  in  1899,  on  which  the  appropriation  was  based. 

The  existing  project  adopted  by  the  river  and  harbor  act  of  March 
2,  1907,  is  for  a  channel  6  leet  deep  at  mean  low  water  and  100  feet 
wide  from  Elkton  to  Cedar  Point,  at  an  estimated  cost  of  $16  802.77. 
The  act  appropriated  $18,803  for  its  completion  and  maintenance.     A 
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contract  was  entered  into  and  the  project  completed  in  March,  1908. 
Nevertheless  extensive  shoaling  has  already  taken  place,  and  it  is 
doubtful  whether  the  project  can  be  maintained  without  annual 
dredging  to  an  extent  much  greater  than  was  anticipated.  The  sum 
of  $10,000  is  now  required. 

The  sum  of  $10,000  was  allotted  from  the  appropriation  for  preser- 
vation and  maintenance  of  river  and  harbor  works,  act  March  3, 1909, 
for  maintenance,  and  a  contract  for  the  work  is  about  to  be  entered 
into. 

The  amount  expended  on  this  improvement  to  June  30,  1909,  is 
$83,968,  of  which  $63,165  was  on  previous  projects,  $16,439.24  on 
present  project,  and  $4,363.76  for  maintenance.  The  amount 
expendea  during  the  fiscal  year  was  for  payment  of  retained  per- 
centages on  contract  work  and  part  of  office  expenses. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  at  mean 
low^  water  over  the  shoalest  part  of  the  river  was  3^  feet.  The  stream 
is  navigable,  in  fact,  to  Elkton,  Md.,  which  is  about  16  miles  from  the 
mouth  of  the  river.  It  was  stated  that  the  improvement  has  mate- 
rially reduced  freight  rates. 

The  commerce  of  the  river  for  the  calendar  year  1908  is  reported 
to  be  42,880  tons,  consisting  of  vessels  built,  cord  wood,  lumber,  fer- 
tilizer, hay,  and  flour,  valued  at  $258,847.  Two  steam  tugs  ami  171 
schooners  and  barges  are  reported  as  plying  in  the  river. 

July  1,  1908,  balance  unexpended |1, 770. 67 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 10, 000. 00 


11,  770.  67 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      1,  770.  67 

July  1,  1909,  balance  unexpended 10,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 10, 000. 00 

NORTHWEST   FORK    (MARSHYHOPE   CREEK),    NANTICOKE    RIVER,    MARY- 
LAND. 

The  following  report  of  the  Board  of  Engineers  on  a  recent  survey 
is  concurred  in  by  the  Chief  of  Engineers  and  printed  in  House 
Document  No.  869,  Sixtieth  Congress,  first  session : 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  C,  March  2,  1908. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

The  district  officer  presents  two  plans  for  improving  the  Northwest  Fork  of  Nanti- 
coke  River  above  Brown's  wharf,  with  a  view  to  providing  a  channel  60  feet  wide  at 
bottom  and  6  feet  deep  at  mean  low  water,  with  a  turning  basin  at  the  upper  end.     In 

1>lan  1  it  is  proposed  to  locate  the  upper  terminus  of  the  improvement  at  a  point  a 
ittle  more  tnan  one-half  mile  below  tne  south  boundary-  line  of  the  town  of  Federals- 
burg,  where  a  public  landing  can  be  constructed  close  to  a  public  highway  leading  to 
the  town.  The  cost  of  this  plan  is  estimated  at  144,197.44,  and  the  cost  of  its  main- 
tenance at  $2,000  per  annum.  In  plan  2  it  is  proposed  to  locate  the  upper  terminus  of 
the  improvement  immediately  at  the  south  boundary  line  of  the  town,  which  would 
involve  an  initial  expenditure  of  $55,205.82,  and  $3,200  per  annum  for  maintenance. 
It  is  the  opinion  of  the  district  officer,  for  reasons  stated  in  nie  report,  that  the  improve- 
ment of  the  river  in  accordance  with  plan  1  is  justified  by  the  commercial  and  other 
interests  involved. 
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In  order  that  the  merits  of  this  case  might  receive  the  fullest  consideration,  the 
Board  requested  that  the  district  officer  invite  statements  from  interested  parties  in 
regard  to  the  commercial  necessity  for  the  improvement.  A  number  of  communica- 
tions were  received  in  response  to  this  invitation,  and  on  March  2, 1908,  a  hearing  was 
held  at  the  office  of  the  Board,  at  which  a  number  of  persons  appeared.  From  the 
information  presented  at  the  hearing,  it  appears  that  certain  boats  now  running  on  the 
lower  section  of  the  river  could  utilize  the  improvement  now -contemplated  at  fovor- 
able  stages  of  tide  without  lightering,  and  that  the  selection  of  plan  1,  as  proposed  by 
the  district  officer,  is  entirely  satis&ctory  to  the  community. 

After  consideration  of  all  available  information  affecting  this  case,  the  Board  con- 
curs with  the  district  officer,  and  recommends  the  improvement  of  the  Northwest 
Fork  of  the  Nanticoke  River  in  the  manner  contemplated  by  plan  1,  as  presented 
within,  at  an  estimated  cost  of  $44,197.44. 

For  the  Board:  D,  W.  Lockwood, 

Colonel f  Corps  of  Engineerty 
Senior  Member  of  the  Board. 

Federalsbuig,  which  would  benefit  by  an  improvement  of  the  stream,  is  a  station 
on  the  Cambridge-Seaford  branch  of  the  Pennsylvania  Railroad,  has  a  population  of 
about  900,  and  contains  10  stores,  1  bank,  2  flour  and  grist  mills,  1  sawmill  and  box 
factory,  1  shirt  factory,  1  tin-can  factory,  and  4  canneries.  Below  Upper  Brown's 
wharf  there  are  4  towns  and  5  landings  with  considerable  commerce  and  a  channel  for 
navigation  6  feet  in  depth. 

During  the  year  ended  April  1,  1907,  the  commerce  of  Northwest  Fork  of  Nanticoke 
River  by  water  was  23,505  tons,  valued  at  $266,250,  carried  in  1  steamer,  1  gasoline 
launch,  7  schooners,  and  6  lighters,  with  a  loaded  draft  of  from  9^  to  4  feet  and  an  aggre- 
gate tonnage  6(  1,535.  This  commerce  consisted  of  agricultural  products,  canned 
goods,  flour,  lumber,  wood,  fertilizers,  brick,  and  general  merchandise.  The  water 
commerce  of  Federalsbure  was  lightered  to  and  from  Upper  Brown's  wharf. 

During  the  same  period  the  commerce  by  rail  was  17,850  tons,  valued  at  $574,225, 
consisting  of  agricultural  products,  coal,  charcoal,  canned  goods,  flour,  lumber,  wood, 
and  general  merchandise. 

The  commerce  of  Federalsburg  by  water  for  the  year  ended  April  1, 1907,  was  8,215 
tons,  valued  at  $133,400,  carried  in  6  lighters,  averaging  a  loaded  draft  of  4  feet,  and 
aggregating  a  tonnage  of  240.  Bv  rail  the  commerce  during  the  same  period  amounted 
to  16,675  tons,  valued  at  $547,475. 

SUSQUEHANNA   BIVER  ABOVE   AND   BELOW   HAVRE   DE   GRACE,  BffD. 

The  original  governing  depth  was  5  feet  at  mean  low  water.  The 
mean  range  of  tide  is  2^  reet.  The  channel  above  Havre  de  Grace  was 
narrow  and  subject  to  ice  gorges.  The  original  project  is  dated  Feb- 
ruary 22, 1853,  and  was  for  a  channel  12  feet  deep  and  100  feet  wide,  at 
an  estimated  cost  of  $59,000.  Improvements  nave  been  in  progress 
since  1853,  and  up  to  August  22,  1882,  when  the  existing  pro]ect%was 
adopted,  $97,390  nad  been  expended  upon  them.  The  existing  proj- 
ect IS  to  give  a  channel  200  feet  wide  and  15  feet  deep  at  mean  low 
water  below  Havre  de  Grace  and  to  remove  the  shoal  opposite  Watsons 
Island  (which  is  above  Havre  de  Grace)  to  a  depth  of  8  feet  at  the 
same  stage  of  the  tide,  at  an  estimated  cost  of  $168,000.  The  amount 
expended  on  that  project  to  June  30,  1909,  is  $113,184.42,  and  has 
resulted  in  dredging  a  portion  of  the  channel  below  Havre  de  Grace 
to  a  depth  of  15  reet  at  mean  low  water  and  removing  the  shoal  oppo- 
site Watsons  Island,  completing  about  three-fifths  of  the  approved 
project. 

The  operations  during  the  year  resulted  in  extending  the  channel 
to  project  dimensions  for  about  4,000  feet. 

The  maximum  draft  that  can  be  carried  June  30,  1909,  at  mean 
low  water  over  the  shoalest  part  of  the  channel  under  improvement 
is  12  feet.  The  stream  is  navigable  in  fact  to  Port  Deposit,  Md., 
which  is  about  5  miles  above  the  mouth  of  the  river.     The  improve- 
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ment  has  made  no  appreciable  difference  in  freight  rates.     It  is  pro- 
posed to  apply  funds  asked  for  in  continuing  work  on  the  project. 

Tlu*ee  steamers  and  40  sailing  vessels  and  barges  are  reported  as 
plying  in  the  river,  the  commerce  being  valued  at  $473,933.  The 
tonnage  of  the  river  is  reported  to  be  as  follows:  1905,  135,293;  1906, 
73,815;  1907,  85,212,  and  for  1908,  37,936,  consisting  of  lumber, 
cement,  salt  fish,  granite,  stoves,  castings,  etc. 

July  1,  1908,  balance  unexpended $19, 969. 97 

June  30, 190^,  amount  expended  during  fiscal  year  for  works  of  improve- 
ment       19, 654. 39 

July  1, 1909,  balance  unexpended 315. 58 

Amount  (eetimated)  required  for  completion  of  existing  project 54, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
July  1,1909 54,500.00 

WICOMICO  RIVER,   MARYLAND. 

The  following  report  of  the  Board  of  Engineers  on  a  recent  survey 
is  concurred  inT)y  the  Chief  of  Engineers  and  printed  in  House  Docu- 
ment No.  569,  Sixty-first  Congress,  second  session: 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  C,  December  28,  1909, 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

The  existin|g  project  for  the  Wicomico  is  for  a  channel  9  feet  in  depth  to  the  draw- 
hiidge  at  Salisbury.  The  present  inquiry  is  for  an  extension  of  the  channel  to  the 
SalisDury  mill  dam,  a  distance  of  about  0.4  of  a  mile. 

The  district  officer  proposes,  in  connection  with  the  extension  of  the  channel,  to 
dredge  a  turning  basin  at  its  upper  end.  He  estimates  the  coet  of  the  work  involved 
at  $^,000,  and  not  to  exceed  IGOO  for  annual  maintenance.  Both  the  district  officer 
and  the  division  engineer  are  of  opinion  that  the  locality  is  worthy  of  improvement 
to  this  extent. 

It  appears  that  the  water-borne  commerce  of  Salisbury  now  exceeds  100,000  tons 
annually,  and  that  it  may  be  expected  to  increase  as  the  territory  adjacent  develops. 

From  the  facts  presented  the  Board  concurs  in  believing  that  the  improvement  as 
outlined  within  is  advisable,  provided  that  the  necessary  right  of  way  and  an  area 
for  the  disposition  of  dredged  material  be  furnished  without  cost  to  the  General  Gov- 
ernment. It  is  therefore  recommended  that  the  project  for  the  Wicomico  River  be 
modified  to  include  this  extension. 

In  compliance  with  the  provisions  of  section  13  of  the  act  of  March  3,  1909,  the 
Board  reports  that  there  are  no  questions  of  terminal  facilities,  waterpower,  or  other 
subjects  so  related  to  the  project  proposed  that  they  may  be  coordinated  therewith  to 
lessen  the  coet  and  compensate  the  Government  for  expenditures  made  in  the  interests 
of  navigation. 

ANACOSTIA   BITER;   DISTRICT  OF   COLUMBIA. 

Before  improvement  the  ruling  depth  from  the  mouth  to  the 
Navy-Yard  Bridge  was  about  18  feet,  the  channel  affordmg  this 
depth   being  narrow   and   tortuous. 

An  allotment  of  $20,000  for  work  in  the  Anacostia  was  made  from 
the  appropriation  of  September  19,  1890,  for  improving  Potomac 
River  at  Washington.  Under  this  allotment  channels  20  feet  deep 
and  about  200  feet  vriide  were  dredged  through  shoals  near  the  foot  of 
South  Capitol  street  and  opposite  Washington  Barracks.  This 
dredging  was  completed  in  May,  1892,  at  a  cost  of  $18,536.94,  and 
the  balance,  $1,463.06,  was  applied  to  the  present  project. 
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The  present  project  for  this  stream  was  adopted  June  13,  1902,  and 

Erovides  for  tne  improvement  of  the  portion  of  Anacostia  River 
elow  the  Navy-Yara  Bridge  by  dredging  a  channel  20  feet  deep  for 
a  width  of  400  feet,  the  depth  then  gradually  decreasing  to  6  feet  at 
the  bulkhead  lines,  and  by  depositing  the  dredged  material  on  the 
adjacent  flats  to  an  average  elevation  of  7  feet  above  low  tide,  the 
reclaimed  area  to  be  surrounded  by  an  earthen  Qjnbankment  to  a 
height  of  14  feet  above  low  tide,  protected  by  a  masonry  sea  wall, 
and  provided  with  suitable  drainage  through  the  embankment,  all 
at  an  estimated  cost  of  $1,218,525. 

The  amount  expended  on  the  existing  project  to  June  30,  1909, 
was  $267,288.15,  of  which  $6,481.10  was  applied  to  maintenance. 
As  a  result  of  this  expenditure,  a  channel  20  leet  deep  at  mean  low 
water  and  at  least  380  feet  wide  has  been  secured  for  a  distance  of 
9,300  feet  upstream  from  the  mouth  of  the  Anacostia,  i.  e.,  up  to 
upper  limits  of  the  navy-yard.  The  quantity  excavated  to  date 
amounts  to  1,894,320  cubic  yards,  in  addition  to  which  214,803  cubic 
yards  has  been  dredged  by  other  departments  of  the  Grovernment 
and  by  private  parties  under  permits  from,  but  without  cost  to,  this 
oflice. 

A  riprap  wall  has  been  built  to  a  height  of  4  feet  above  mean  low 
water  tor  a  distance  of  4,900  feet  along  the  left  bulkhead  line,  and 
2,900  linear  feet  of  it  has  been  raised  to  5  feet.  This  wall  contains 
27,367.1  cubic  yards  of  stone,  4,023.1  cubic  yards  of  which  was 
placed  during  the  fiscal  year  1909.  It  will  temporarily  serve  to 
retain  dredged  mat/crial  and  will  ultimately  form  tne  foundation  for 
the  projected  masonrv  sea  wall. 

Seven  hundred  ancl  ninety-one  piles  of  the  old  dismantled  wharf 
opposite  the  navy-yard  have  been  removed. 

Incidental  to  the  improvement  of  the  channel  about  150  acres  of 
flats  have  been  filled  oy  the  deposit  of  excavated  material  to  an 
average  height  of  5  feet  above  low  tide.  Harbor  lines  have  been 
established  from  the  mouth  of  the  river  up  to  Pennsylvania  Avenue 
Bridge. 

The  work  of  improvement  for  the  fiscal  year  1909  consisted  in 
channel  dredging  and  work  incidental  thereto,  and  amounted  to 
$80,302.37.  The  work  of  maintenance  for  the  fiscal  year  consisted 
in  raising  the  riprap  mounds  which  had  settled,  and  work  incidental 
thereto,  and  amounted  to  $6,481.10. 

The  entire  project  is  now  about  25  per  cent  completed. 

The  maximum  draft  that  could  be  carried  on  June  30,  1909,  over 
the  shoalest  part  of  the  locality  under  improvement  was  20  feet. 
The  mean  range  of  tide  is  about  3  feet. 

Anacostia  River  is  navigable  for  large  vessels  to  the  Navy- Yard 
Bridge,  for  tugs  and  small  vessels  to  Pennsylvania  Avenue  Bridge, 
and  for  small  scows  and  lighters  to  Bladensburg,  Md.,  respectively 
2,  2f ,  and  8^  miles  above  its  mouth. 

The  principal  articles  of  commerce  are  sand  and  gravel,  naval 
ordnance  and  supplies,  brick,  clay,  stone,  coal,  oils,  paving  blocks, 
and  cord  wood.  The  receipts  and  shipments  during  1908  amounted 
to  about  283,272  tons,  and  were  estimated  to  oe  worth  about 
$4,187,866. 

Tlie  improvement  already  made  has  been  of  benefit  to  navigation 
and  has  resulted  in  the  diversion  of  considerable  traffic  from  the 
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Washington  channel,  where  conditions  were  rapidly  becoming  con- 
gested. It  is  not  known  that  any  reduction  in  freight  rates  has  resulted 
from  the  work  done. 

It  is  proposed  to  apply  the  additional  appropriation  recommended 
toward  dredging,  reclaiming  the  flats,  and  completion  of  the  project. 

The  additional  work  proposed  is  for  the  extension  of  benefits. 

Maps  of  the  locality  will  be  foimd  in  the  Annual  Reports  of  the 
Chief  of  Engineers  for  1903,  1904,  1905,  1906,  and  1909. 

Reference  to  reports  upon  examinations  and  surveys  of  this  river 
win  be  found  on  page  198  of  the  Annual  Report  of  the  Chief  of 
Engineers  for  1904. 

A  report  relative  to  the  title  to  Anacostia  flats  is  printed  in  House 
Document  No.  194,  Fifty-ninth  Congress,  first  session. 

July  1,  1908,  baUnce  unexpended $97, 958.  38 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 10,000.00 

107, 9o8. 38 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $80, 302.  37 

For  maintenance  of  improvement 6, 481. 10 

86,783.47 

July  1,  1909,  balance  unexpended : 21,174.91 

July  1,  1909,  outstanding  liabilities 3, 936.  08 

July  1,  1909,  balance  available 17, 238. 83 

July  1,  1909,  amount  covered  by  uncompleted  contracts 3, 861.  34 

Amount  (estimated)  required  for  completion  of  existing  project 936, 543.  04 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improv^nent  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 230, 000.  00 

POTOMAC   RIYER  AT   WASHINGTON,   D.    C. 

Before  improvement  the  Virginia  channel  was  obstructed  by  two 
bars.  The  upper  bar  extended  upstream  from  Long  Bridge  to  about 
one-half  mile  oelow  Easby  Point,  and  the  ruling  depth  on  this  bar 
was  8  feet.  The  lower  bar  was  near  Giesboro  Pomt  and  had  a  ruling 
depth  of  14  feet.  The  ruling  depth  in  the  Washington  channel  was 
10  feet.  Georgetown  Harbor  was  obstructed  by  several  dangerous 
rocks.  The  flats,  which  extended  to  the  edge  of  the  Virginia  chan- 
nel, were  largely  bare  at  low  water  and  were  an  active  agent  in 
spreading  malarial  and  other  diseases.  In  1849,  $1,500  was  appro- 
priated for  a  survey  of  the  river.  Of  this  sum  $1,208.61  was  expended 
and  the  balance  of  $291.39  covered  into  the  surplus  fund  of  the 
Treasury. 

Between  June  11, 1870,  and  March  3, 1881,  the  sum  oi  $290,000  was 
appropriated  by  Cfongress  for  the  improvement  of  the  harbors  of 
Washington  and  Georgetown.  The  project  under  which  this  last- 
mentioned  sum  was  expended  is  not  definitely  stated,  although  it  is 
understood  that  it  provided  for  dredging  channels  16  feet  deep  and 
200  feet  wide  through  the  Georgetown  and  Washington  channels,  and 
for  the  removal  of  the  most  dangerous  rocks  obstructing  navigation 
in  the  harbor  of  Georgetown  to  a  depth  of  20  feet. 
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The  existing  project  for  the  improvement  was  adopted  August  2, 
1882,  and  has  for  its  object  the  improvement  of  the  navigation  of  the 
river  by  widening  and  deepening  its  channels,  the  reclamation  of  the 
flats  by  depositing  on  them  the  material  dredged  from  the  channels, 
the  freeing  of  the  Washington  channel  of  sewage,  and  the  establish- 
ment of  harbor  lines.  To  effect  these,  the  project  provided  ''that  the 
channel  depths  *  *  *  should  be  suflicient  to  accommodate  the 
largest  drait  vessels  that  can  be  brought  up  to  Arsenal  Point"  (the 

Srojected  depth  was  not  stated  in  feet,  but  by  the  above-imposed  con- 
ition  was  at  that  time  limited  to  20  feet  at  low  tide,  whereas  the 
ruling  depth  in  the  Potomac  River  below  Washington  nas  now  been 
increased  by  dredging  to  24  feet  at  low  tide),  that  the  flats  be  re- 
claimed to  a  height  of  3  feet  above  the  flood  plane  of  1877  (which, 
although  the  highest  recorded  freshet  at  that  tune,  was  exceeded  by 
about  3  feet  by  the  flood  of  1889),  and  for  a  tidal  reservoir  to  be  pro- 
vided with  automatic  inlet  and  outlet  gates.  A  training  dike  on  the 
Yimnia  shore  extending  downstreanT  from  Analosta^  Island  was 
added  to  the  project  in  1890.  The  project  also  provided  for  the  re- 
building of  Long  Bridge  and  for  the  interception  of  all  sewage  dis- 
charged into  the  Wasnington  channel,  but  neither  of  these  works 
was  mcluded  in  the  estimated  cost  of  the  improvement,  which  was 
$2,716,365.     The  estimate  as  revised  in  1897  is  $2,953,020. 

The  amount  expended  on  the  work  of  the  existing  project  to  June 
30,  1909,  was  $2,758,564.56,  of  which  $475,356.81  has  been  appUed 
to  maintenance  since  March  3,  1899.  The  following  sums  have  been 
obtained  from  other  sources  than  appropriations:  Received  from 
sale  of  blueprints,  50  cents;  of  condemnea  property,  $212.83;  total, 
$213.33. 

The  expenditure  resulted  in  the  dredging  of  a  channel  20  feet  deep 
and  550  leet  wide  through  the  bar  above  Long  Bridge,  in  increasing 
the  width  of  the  natural  channel  just  below  Long  Bridge  by  50  to 
500  feet,  and  in  deepening  it  to  20  feet;  in  dredging  a  channel  350 
feet  wide  and  20  feet  deep  through  the  bar  in  the  Virginia  channel 
near  Giesboro  Point;  in  dredging  the  Washington  channel  to  a  width 
of  400  feet  and  a  depth  of  20  feet;  in  dredging  between  this  naviga- 
tion channel  and  the  wall  of  the  adjacent  reclaimed  area  to  a  depth- 
of  12  feet;  in  dredging  at  the  junction  of  the  Washington  and  Vir- 
ginia channels;  in  dredging  the  tidal  reservoir  (111  acres)  to  a  depth 
of  about  8  feet,  and  restormg  this  depth  to  its  area;  in  several  times 
redredging  cuts  20  feet  deep  through  bars  which  had  re-formed  by 
freshet  action  in  the  Virgmia  and  Washington  channels;  in  the 
completion  of  and  repairs  to  the  reservoir  outlet ;  in  the  construction 
of  about  98  per  cent  of  the  combined  iolet  gates  and  bridge  for  the 
tidal  reservou";  in  the  construction  of  35,289  linear  feet  of  sea  wall, 
of  which  8,876  linear  feet  has  been  taken  down  and  relaid;  and  in  the 
building  of  5,965  linear  feet  of  training  dike,  containing  about  21,218 
cubic  yards  of  stone. 

The  area  of  land  reclaimed  by  these  operations  is  628  acres  (or, 
including  reservoir,  739  acres),  which,  by  act  of  March  3,  1897,  was 
declared  to  be  a  public  park,  under  the  name  of  ''Potomac  Park." 

The  amount  or  material  dredged,  deposited  on  the  park,  and  paid 
for  under  the  various  contracts  is  about  13,893,756  cubic  yards.  It 
is  estimated  that  in  addition  about  3,000,000  cubic  yards  of  material 
have  been  dredged  under  contract  and  deposited  on  the  park,  but 
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not  paid  for,  owing  to  its  having  been  excavated  outside  the  specified 
limits. 

In  addition  to  the  foregoing,  a  large  amount,  estimated  at  915,000 
cubic  yards,  of  clean  desirable  eartn  has  been  deposited  upon  the 
park  by  private  parties  working  under  permits. 

The  entire  project  is  now  about  90  per  cent  completed. 

The  work  of  maintenance  during  the  year  consisted  in  finishing 
the  dredging  in  the  Virginia  channel  and  tidal  reservoir,  in  making 
additions  and  repairs  to  sea  wall,  in  care  of  property,  and  in  repairs  to 
plant,  etc.,  and  m  general  maintenance  of  tne  improvement. 

The  work  on  the  project  during  the  year  consisted  in  continu- 
ing the  building  of  the  combined  inlet  gates  and  bridge  for  the 
reservoir. 

The  project  for  the  improvement  of  the  Potomac  River  at  Washing- 
ton provides  for  a  flushing  basin,  with  automatic  gates  at  the  inlet  and 
outlet,  so  arranged  that  at  each  oscillation  of  the  tide  the  bai^in  or 
tidal  reservoir  will  be  filled  during  flood  tide  from  the  Vii^ginia  chan- 
nel and  emptied  to  the  level  of  low  water  during  the  ebb  tide  into  the 
Washington  channel. 

In  order  to  provide  for  a  highway  connecting  the  park  drives 
on  each  side  of  the  inlet  to  the  tidal  reservoir,  an  appropriation  of 
$25,000  was  made  by  act  of  Congress  approved  May  27, 1908  (sundry 
civil  appropriation  act),  to  defray  the  additional  expense  involved 
in  widening  the  proposed  inlet  gates  and  constructing  a  road  across 
them. 

The  plans  provide  for  a  structure  with  automatic  gates  to  close 
during  the  ebb  and  open  during  the  flood  tide,  with  curtain  gates 
to  be  closed  when  the  Potomac  River  is  heavily  charged  with  sedi- 
menty  with  a  lock  for  the  passage  of  small  water  craft,  and  with  a  park 
highway  over  the  top.  The  structure  will  rest  upon  a  pile  founda- 
tion and  will  be  of  concrete  or  reinforced  concrete  throughout.  A 
consulting  architect  has  been  employed  to  design  the  ornamental 
features,  and  a  consulting  mechanical  engineer  to  assist  in  the  design 
of  the  ^ates  and  operating  machiner}^. 

During  the  fiscal  year  1908  preliminary  surveys  and  current  obser- 
vations were  made,  general  plans  were  prepared  and  approved  by  the 
Chief  of  Engineers,  nearly  all  of  the  necessary  construction  plant 
was  prepared  and  erected,  the  entire  foundation  was  dredged,  and 
about  one-third  of  the  bearing  piles  were  driven. 

During  the  present  fiscal  year  the  remaining  foundation  piles  were 
driven,  tne  foundation  surroimded  by  a  wooden  sheet-pile  cofferdam, 
and  concrete  piers  and  superstructure  carried  up  to  its  present  con- 
dition. Excluding  the  installation  of  the  automatic  curtain  and  lock 
gates,  the  bridge  is  estimated  to  be  98  per  cent  completed. 

The  furnishing  and  emplacing  of  piles  was  done  under  a  formal 
contract,  and  a  contract  is  in  force  for  the  furnishing  and  installation 
of  lock  and  curtain  gates. 

All  other  construction  has  been  done  by  day  labor  under  the  direc- 
tion of  this  office,  materials  being  purchased  in  accordance  with 
regulations. 

In  addition  to  $25,000  appropriated  by  the  sundry  civil  act,  ap- 
proved May  27,  1908,  there  nas  been  expended  from  the  appropria- 
tion for  improving  Potomac  River,  approved  March  2,  1907,  for  the 
construction  of  the  combined  bridge  and  inlet  gates  $81,382.77,  which 
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includes  the  cost  of  the  relocation  and  construction  of  380  feet  of  sea 
wall.  Two  hundred  and  ninety  additional  feet  of  sea  wall  formerly 
laid  up  dry  were  reconstructed  and  laid  up  in  mortar. 

The  maximum  draft  that  could  be  carried  Jime  30,  1909,  at  mean 
low  water  over  the  shoalest  part  of  the  Washington  channel  was  21 
feet.  For  the  Virginia  channel  it  was  18  feet.  The  mean  range  of 
tide  is  about  3  feet. 

The  Potomac  River  is  navigable  to  the  foot  of  Little  Falls,  3^  miles 
above  Georgetown,  but  the  Aqueduct  Bridge,  which  crosses  the  river 
at  Georgetown,  113  miles  above  the  mouth  of  the  river,  has  no  draw 
and  limits  the  navigation  of  large  steamers  and  masted  vessels. 

The  principal  articles  of  commerce  are  sand  and  gravel,  coal,  lum- 
ber, ice,  cord  wood,  stone,  oils,  oysters,  bricks,  coke,  and  general 
merchandise.  The  receipts  and  shipments  during  1908  amounted  to 
about  760,737  tons  and  were  estimated  to  be  worth  about  $7,843,130. 

The  benefits  to  navigation  from  the  improvement  made  have  been 
marked.  Vessels  of  much  deeper  draft  than  those  formerly  used  are 
now  engaged  in  this  trade,  and  it  is  understood  that  freight  rates  have 
been  materially  reduced. 

It  is  proposed  to  apply  the  funds  on  hand  and  the  additional  ap- 
propriation recommended  toward  completion  of  the  tidal  gates, 
reconstruction  of  about  10,000  linear  feet  of  damaged  sea  wall, 
dredging  in  the  Washington  channel,  and  prosecution  of  the  project. 

The  additional  work  pfbposed  is  for  the  purpose  of  extension  of 
benefits  and  for  the  maintenance  of  the  improvement  in  a  serviceable 
condition. 

IMPROVING  POTOMAC  RIVER. 

July  1,  1908,  balance  unexpended 1192,970.99 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 25,000.00 

Received  from  sale  of  condemned  property 123. 80 

218, 094.  79 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement *. $67, 589. 65 

For  maintenance  of  improvement 91, 866. 37 

159,446.02 

July  1,  1909,  balance  unexpended 58, 648.  77 

July  1,  1909,  outstanding  liabilities 5,353.38 

July  1,  1909,  balance  available 53, 295. 39 

July  1,  1909,  amount  covered  by  uncompleted  contracts 13, 924. 27 

Amount  (estimated)  required  for  completion  of  existing  project 611, 376. 81 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of 
the  balance  unexpended  July  1,  1909 180, 000. 00 

POTOMAC   RIVER   BELOW   WASHINGTON,  D.  C. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  859, 

Sixtieth  Congress,  first  session.     Following  is  the  letter  of  the  Chief 

of  Engineers  submitting  it: 

War  Department, 
Office  of  the  Chief  of  ENomsBRS, 

Washington,  April  10, 1908, 

Sir:  I  have  the  honor  to  submit  herewith,  for  transmission  to  Confiress,  reports  of 
August  12,  1907,  and  January  24,  1908,  with  map,  by  Maj.  Spencer  Cosby,  Corps  of 
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Engineers,  on  preliminary  exanunation  and  survey,  reepeotively,  as  authorized  by  the 
river  and  harbor  act  approved  March  2,  1907,  of  Potomac  River  below  Washington, 
D.  C,  with  a  view  to  obtaining  a  width  of  channel  of  400  feet. 

In  1890,  prior  to  improvement,  it  was  reported  that  at  best  only  about  18  feet  at 
mean  low  water  could  be  carried  with  safety  over  certain  shoal  spots  in  the  channel 
below  Washington.  There  has  since  been  secured,  by  dredging,  an  unobstructed 
channel  at  least  200  feet  wide  and  24  feet  deep  at  mean  low  tide  from  just  below  Wash- 
ington to  the  mouth  of  the  river.  It  is  now  estimated  that  it  will  cost  $204,000  to 
increase  the  width  of  this  24-foot  channel  to  400  feet;  maintenance  of  the  completed 
channel  is  estimated  to  cost  at  the  rate  of  $2,500  annually. 

It  is  the  opinion  of  the  district  officer,  concurred  in  by  the  division  engineer  and 
the  Board  of  Engineers  for  Rivers  and  Harbors,  that  this  locality  is  worthy  of  improve- 
ment in  the  manner  proposed,  but  that  the  widening  of  the  channel  below  Wash- 
ington should  not  be  undertaken  until  an  increase  in  depth  to  24  feet  in  the  channels 
of  either  or  both  of  the  Potomac  and  Anacostia  rivers  at  Washington  has  been  defi- 
nitely provided  for  by  Congress. 

The  existing  project  depth  for  the  Potomac  and  Anacostia  rivers  at  Washington 
is  20  feet  at  mean  low  water.  The  mean  range  of  tide  is  about  3  feet.  It  appearing 
to  be  desirable  that  the  larger  commercial  and  naval  vessels  which  are  able  to  leave 
the  docks  at  high  wator  should  be  permitted  io  proceed  through  the  hundred  miles 
of  river  channel  without  regard  to  the  tide,  and  it  appearing  also  that  the  existing 
200-foot  channel  is  too  narrow  for  vessels  to  be  easily  navigated  at  speed,  or  for  boats 
to  pass  at  night  and  in  bad  weather,  I  am  constrained  to  differ  from  the  opinion 
expressed  in  the  accompanying  reports  and  to  recommend  that  the  plan  of  improve- 
ment presented  receive  favorable  consideration  by  Congress  under  present  conctitions 
and  without  waiting  for  additional  depth  in  the  harbor  proper. 
Very  respectnilly, 

A.  Mackenzie, 
Brig.  Gen.^  Chief  of  Engineers^  U.  S.  Anny. 

The  Secretary  of  War. 

The  principal  articles  of  commerce  carried  on  the  lower  Potomac 
are  sand,  gravely  coal^  lumber^  ice,  oils,  naval  ordnance  and  supplies, 
cordwood,  brick  clay,  stone,  fertiUzer,  oysters,  bricks,  phosphate 
rock,  coke,  paving  blocks,  railroad  ties,  aspnalt,  potash  salt,  ana  gen- 
eral merchandise.  The  receipts  and  shipments  during  1906  amounted 
to  about  1,284,000  tons  and  were  estimated  to  be  worth  about 
$20,000,000. 

The  above  is  exclusive  of  the  freight  shipped  on  ferryboats  between 
Washington  and  Alexandria,  which  is  estimated  at  15,000  tons 
annually.     The  passenger  trade  is  also  considerable. 

The  trade  is  carried  on  principally  with  Baltimore,  Norfolk,  New 
York,  Boston,  Maine  ports,  Nova  Scotia,  and  Florida,  though  there  is 
some  commerce  with  Brazil,  Argentina,  Spain,  and  the  West  India 
Islands. 

Excluding  the  ferryboats  and  local  passenger  and  excursion  steam- 
ers, the  total  number  of  arrivals  of  vessels  m  the  river  during  1906 
was  about  8,600,  of  which  about  600  drew  over  16  feet;  the  majority 
of  the  latter  drew  from  19  to  22  feet. 

POTOMAC  RIVER  AT  ALEXANDRIA,  VA. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  1253, 
Sixtieth  Confess,  second  session.  Following  is  the  letter  of  the 
Chief  of  Engineers  submitting  th^  same: 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  December  18,  1908, 

Sir:  I  have  the  honor  to  submit  herewith,  for  traDBmisBion  to  CoDgress,  reports  of 
July  26,  1907,  and  October  14,  1908,  with  map,  by  Maj.  Spencer  Cosby,  Corps  of 
Engineers,  on  preliminary  examination  and  survey,  respectively,  provided  for  by 

S.  Kep.  527,  61—2 ^12 
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the  river  and  harbor  act  of  March  2, 1907,  of  Potomac  River  at  Alexandria,  Va.,  with  a 
view  to  the  removal  of  a  bar  recently  formed. 

Work  of  improving  Potomac  River  has  secured  a  channel  24  feet  deep  and  200  feet 
wide  through  all  shoal  places  obstructing  24-foot  na\d£ation  below  Washington,  D.  C. 
The  estimated  cost  of  tne  dredging  necessary  to  affora  a  depth  of  24  feet  at  mean  low 
water  over  the  area  in  front  of  the  city  of  Alexandria,  between  deep  water  of  the  throuj^h 
channel  and  a  line  drawn  20  feet  outside  of  a  pro]X)sed  pierhead  line,  is  |116,000,  with 
an  additional  chaige  of  about  $2,000  a  vear  for  maintenance,  and,  in  the  opinion  of  the 
local  officer,  this  improvement  is  worthy  of  being  undertaken  by  the  General  Govern- 
ment. 

In  his  indorsement  of  November  18,  1908,  on  the  subject,  the  division  engineer, 
Col.  D.  W.  Lock  wood.  Corps  of  Engineers,  recommends  dredging  to  the  depth  of  24 
feet  in  front  of  the  existing  wharves  only. 

The  matter  has  been  referred,  as  reauired  by  law,  for  consideration  by  the  Board  of 
Engineers  for  Rivers  and  Harbors,  ana  attention  is  respectfully  invited  to  the  Board's 
report  of  the  1st  instant  (also  herewith),  in  which  it  concurs  in  the  opinion  of  the 
district  officer  that  the  locality  is  worthy  of  improvement  to  the  full  extent  estimated 
forir|116,000). 

The  views  of  the  Board  meet  with  the  approval  of  the  Chief  of  Engineers. 
Very  respectfully, 

W.  L.  Marshall, 
Chief  of  Engineers,  U,  S.  Army, 

The  Secretary  op  War. 

Formerly  Alexandria  was  an  important  shipping  point  and  ranked 
with  the  leading  ports  of  the  South.  The  railroads  took  away  con- 
siderable of  the  Dusiness  of  the  harbor,  but  in  the  past  few  years  this 
has  been  steadily  increasing,  though  the  city  has  never  fully  regained 
its  former  importance  as  a  port. 

Statistics  of  trade  for  the  calendar  year  1906  have  been  carefully 
compiled  by  Mr.  J.  T.  Preston,  secretary  of  the  chamber  of  commerce, 
and  are  believed  to  be  substantially  correct.  They  show  a  total  or 
receipts  of  190,661  tons,  valued  at  $1,890,545,  and  a  total  of  ship- 
ments of  87,768  tons,  valued  at  $1,226,106,  exclusive  of  the  teams 
and  vehicles  transported  by  the  Washington  and  Alexandria  ferry 
line.  The  principal  articles  of  commerce  are  coal^  fertilizer,  glass 
bottles,  icCj  Imnber,  oil,  phosphate  rock,  railroad  ties,  sand,  whole- 
sale groceries,  and  general  merchandise.  It  is  stated  that  a  few 
years  ago  Alexandria  was  the  sixth  sugar  market  in  the  United 
States. 

POTOMAC   EIVER   AT   LOWER   CEDAR   POINT,  MARYLAND. 

The  following  report  of  the  Board  of  Enrineers  is  concurred  in  by  the 
Chief  of  Engineers,  and  printed  in  House  Document  No.  918,  Sixtieth 
Congress,  first  session: 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  C,  March  IS,  1908. 

ReepectfuUy  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

It  is  estimated  by  the  district  officer  that  a  channel  150  feet  wide  and  10  feet  deep  at 
mean  low  water  can  be  dredged  to  Dill's  wharf  at  Lower  Cedar  Point  by  way  of  the 
'Vest  channel"  with  a  turning  basin  of  the  same  depth,  300  feet  wide  and  400  feet 
long  at  the  wharf,  as  shown  on  the  accompanying  tracing,  at  a  total  cost  of  $13,300.  He 
also  estimates  that  a  channel  of  the  same  dimensions  can  be  dredged  through  both  the 
"west  channel"  and  the  *' southeast  channel "  with  a  suitable  widening  at  DilFs  wharf, 
at  a  total  cost  of  $22,700,  but  for  reasons  stated  he  does  not  regard  the  improvement  of 
the  ^'southeast  channel"  as  necessary  or  warranted  at  the  present  time.  He  is  of 
opinion  that  the  locality  is  worthy  of  improvement  by  the  General  Government  to  the 
extent  of  dredging  the  'Vest  channel"  in  the  manner  proposed,  but  in  Uiis  opinion 
the  division  engineer  does  not  concur,  believing  that  frequent  work  would  be  required 
to  maintain  the  improvement. 
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In  its  re{>ort  of  October  7,  1907,  reviewing  that  of  the  diBtrict  officer  on  the  prelimi- 
nary examination,  the  Board  explained  the  commercial  conditions  which  appeared 
to  render  this  locality  worthy  of  a  small  expenditure  on  the  part  of  the  General  Govern- 
ment. From  further  inquiry  recently  instituted  by  the  Board,  it  seems  reasonably 
certain  that  the  water-borne  commerce  of  the  localitv  will  considerably  increase  if  the 
improvement  is  executed,  and  it  is  probable  that  Dill's  wharf  will  be  put  on  the  reErular 
schedule  and  made  a  regular  stopping  place  for  the  steamers  of  the  Maryland,  Dela- 
ware and  Viiginia  Railway  Company,  in  addition  to  steamers  of  other  lines  which  now 
call  at  this  point. 

From  a  report  on  a  survey  of  another  portion  of  the  Potomac  River,  submitted  sub- 
sequent to  the  within  report  and  therefore  not  available  to  the  division  engineer  when 
reviewing  the  case  now  under  consideration,  it  appears  that  a  lateral  channel  exca- 
vated a  number  of  years  ago  through  less  stable  material,  and  in  a  more  exposed  posi- 
tion, has  undeigone  but  little  deterioration,  and  the  Board  is  therefore  led  to  believe 
that  the  cost  of  maintaining  the  channel  to  Lower  Cedar  Point  will  not  be  excessive. 
After  consideration  of  all  tne  facts  available  in  this  case,  the  Board  recommends  the 
improvement  of  the  "west  channel "  in  the  manner  proposed  by  the  district  officer,  at 
a  total  cost  of  $13,300. 

For  the  Board: 

R.  L.  HoxiE, 
•  CoUmelf  Corps  of  EnaineerSj 

Sen%ar  Member  Present, 

The  principal  articles  of  commerce  are  fish,  farm  produce,  fertilizer,  lumber,  live 
stock,  grain,  tobacco,  flour,  and  general  merchandise.  During  1906  the  receipts  and 
shipments  by  water  amounted  to  about  3,400  tons  and  were  estimated  to  be  worth 
about  $136,000.  Considerable  quantities  of  fish  and  produce  are  brought  to  this 
wharf  by  small  boats  from  the  Virginia  shore  of  Potomac  River,  opposite  Lower  Cedar 
Point,^to  be  shipped  on  the  steamers  and  laise  vessels. 

At  least  two-tnirds  of  the  agricultural  produce  goes  by  railroad  at  present,  and  at 
much  higher  rates. 

POTOMAC   BIVEB  AT  MOUNT  VBBNON,  VA. 

The  following  report  of  the  Board  of  Engineers  on  a  recent  survey 

is  printed  in  House   Document  No.   654,   Sixtieth  Congress,  first 

session: 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  C,  January  IS,  1908. 

Respectfully  returned  to  the  Chief  of  Eimneers,  U.S.  Army. 

In  the  within  report  it  is  estimated  that  tne  channel  leading  to  the  wharf  at  Mount 
Vernon  can  be  dredged  to  a  width  of  150  feet  and  a  depth  of  10  feet,  and  a  suitable 
turning  basin  excavated  at  its  inner  end,  at  a  total  cost  of  $11,000. 

From  the  history  of  the  improvement  of  this  locality  contained  in  the  district 
officer's  report  on  the  preliminary  examination  it  appears  that  the  original  proiect 
of  1879  had  in  view  the  con.struction  of  a  channel  150  feet  wide  and  from  6  to  7  feet 
deep  between  the  main  channel  of  the  Potomac  River  and  the  Mount  Vernon  wharf, 
with  a  turning  basin  at  the  wharf  having  a  radius  of  150  feet.  This  project  was  modi- 
fied in  1888  to  provide  a  channel  width  of  200  feet  and  a  depth  of  9  to  10  feet,  with  a 
turning  basin  having  a  radius  of  200  feet.  Operations  under  this  project  continued 
until  May,  1891,  when  a  channel  suitable  to  the  needs  of  navigation,  though  somewhat 
lees  than  the  project  dimensions,  had  been  completed.  The  present  survey  indicates 
that  there  has  been  no  appreciable  impairment  of  the  depth  last  obtained,  but  the 
channel  has  narrowed  to  a  width  of  40  to  60  feet. 

It  is  acknowledged  by  persons  interested  in  the  improvement  of  this  channel  that 
the  locality  has  no  commercial  importance,  and  the  work  is  urged  solely  on  account 
of  the  patriotic  and  historical  associations  which  have  constituted  Mount  Vernon  a 
place  ot  unusual  public  interest.  Throughout  a  period  of  nearly  fiftv  years  the  Mount 
Vernon  I>adie8'  Association  has  endeavored  to  maintain  the  buildings  and  grounds 
in  proper  condition,  and  in  this  task  it  has  deemed  it  essential  to  exercise  certain 
restrictions  calculated  to  prevent  the  indiscriminate  use  of  the  wharf  and  pounds. 
The  district  officer  invites  attention  particularly  to  the  fact  that  the  association  some 
years  ago  entered  into  an  a^ement  with  a  steamboat  company,  by  which  that  com- 
pany was  granted  for  a  certain  period  the  exclusive  right  to  land  passengers  at  the  wharf. 
For  this  reason  he  believes  that  the  ownem  of  the  only  steamer  which  has  use  of  the 
channel  should  bear  the  expense  of  opening  up  and  maintaining  it,  and  he  therefore 
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concludes  that  as  Ions  as  existing  conditions  continue  the  channel  is  not  worthy  of 
further  improvement  by  the  General  Government. 

The  Board  recognizes  the  fact  that  if  the  merits  of  this  case  were  measured  according 
to  the  standards  generally  applied  to  proposed  river  and  harbor  works  the  locality  could 
not  be  considered  worthy  oi  improvement,  but  in  recommending  the  survey  which 
is  reported  upon  within,  the  Board  gave  special  weight  to  the  peculiar  conditions 
which  affect  this  case  and  which  have  heretofore  been  considered  sufficient  reason 
for  the  improvement  of  the  locality  by  the  United  States.  Congress  having  already 
determined  that  these  conditions  merit  recognition,  without  regard  to  commercial 
considerations,  it  seemed  desirable  that  the  cost  of  rehabilitating  the  channel  to  its 
former  condition  of  usefulness  should  be  ascertained  in  order  that  definite  action 
with  that  end  in  view  mii^ht  be  taken  if  deemed  advisable. 

In  view  of  the  facts  briefly  stated  above,  the  Board  concurs  with  the  division 
engineer  in  the  opinion  that  the  advisability  of  undertaking  further  work  on  the 
channel  to  the  wharf  at  Mount  Vernon  is  a  question  for  the  decision  of  Congrej's,  which 
will  now  have  all  the  pertinent  facts  before  it. 

For  the  Board: 

R.  L.  UoxiE, 
Colonel  J  Corps  of  Engineers, 

Senior  Member  Prejfent. 

HARBOR   AT  CAPE   CHARLES   CITY,  VA. 

The  harbor  proper  is  land-locked  and  covers  an  area  of  10  acres, 
and  it  and  the  exposed  channels  leading  thereto  had,  before  the  begin- 
nirg  of  the  work,  a  depth  of  12  feet  at  mean  low  water. 

Tne  project  was  adopted  in  1890  and  requires  the  dredging  of  a 
channel  tm-ough  Cherrystone  Inlet  and  bar  100  and  200  feet  wide, 
respectively,  and  16  feet  deep  at  mean  low  water,  the  dredging  of  an 
entrance  channel  100  feet  wide  of  the  same  depth,  and  dredging  over 
the  entire  area  of  the  protected  and  inclosed  harbor  to  a  depth  of  14 
feet  at  mean  low  water.  Jetties  of  stone  were  to  be  constructed  for 
the  protection  of  the  channel  leading  into  the  basin.  This  work  was 
estimated  to  cost  $142,340. 

The  expenditures  to  June  30,  1909,  amounted  to  $119,033.71,  and 
resulted  in  the  dredging  and  redredginp  of  one-half  of  the  inner  harbor 
to  the  proper  depth  and  the  excavation  of  channels  of  the  required 
dimensions  throi^h  the  inlet  and  the  entrance  to  the  basin  and  the 
construction  of  875  feet  of  the  north  jetty  and  232  feet  of  the  south 

t'etty.  The  north  jetty  is  1,625  feet  in  length,  but  750  feet  of  tliis  was 
milt  without  expense  to  the  United  States.  Of  the  amount  expended, 
$13,360.16  was  applied  to  maintenance.  The  project  is  about  85  per 
cent  completed. 

On  June  30,  1909,  a  vessel  drawing  12  feet  could  enter  the  harbor 
at  mean  low  water.  The  docks  within  the  landlocked  harbor  are 
about  3  miles  from  the  16-foot  contour  in  Chesapeake  Bay  at  Cherry- 
stone bar.     The  range  of  the  tide  is  about  2.5  feet. 

The  commerce  consists  mainly  of  miscellaneous  freight,  agricul- 
tural products,  fertilizer,  and  some  ovsters  and  fish.  At  the  oegin- 
ning  of  the  improvement  the  annual  commerce  was  about  400,000 
tons.  For  the  calendar  year  1908  it  is  reported  to  have  amounted  to 
1,811,731  tons,  valued  at  $45,293,275.  It  has  not  been  found  prac- 
ticable to  ascertain  what  effect,  if  any,  .the  improvement  has  had 
upon  freight  rates. 

The  available  balance  and  amounts  estimated  for  will  be  applied 
to  dredging  under  the  adopted  project,  and  in  maintaining  the  im- 
provement for  the  benefit  of  existing  commerce. 
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July  1,  1908,  balance  unexpended $30,401.11 

June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $11, 074. 66 

For  maintenance  of  improvement 13, 360. 16 

24,434.82 

July  1,  1909,  balance  unexpended 5,966.29 

Amount  (estimated)  required  for  completion  of  existing  project 30, 700. 16 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 25,000.00 

HABBOB   AT   MILFOBD   HAVEN,  VIBGINIA. 

Milford  Haven  is  a  tidal  estuary  of  Chesapeake  Bay,  about  4  miles 
long  and  from  one-half  to  1  mile  wide.  The  depth  in  the  channel 
ranges  from  6^  to  15  feet,  and  in  the  portion  navigated  by  steamers 
is  generally  9  feet  or  more.  The  haven  has  two  entrances,  one  at  the 
northwest  end  from  Hills  Bay,  an  arm  of  Piankatank  River,  and 
another  at  the  southeast  end,  from  Chesapeake  Bay.  Both  entrances 
are  obstructed  by  bars.  The  southeast  entrance  is  exposed,  and  as 
the  bar  has  a  ruling  depth  of  but  3  feet  is  seldom  used.  The  bar 
which  obstructed  the  northwest  entrance  had,  before  improvement, 
a  ruling  depth  of  8  feet.  A  bar  also  existed  within  the  haven  between 
Chricket  Hill  and  (.'allis  wharves,  with  a  ruling  depth  of  about  8  feet. 

The  project  for  this  improvement,  adopted  March  3,  1899,  and 
modified  in  1902,  provides  for  securing  channels  10  feet  deep  by  a 
minimum  width  of  200  feet  through  both  bars,  viz,  at  the  northwest 
entrance  and  between  i'ricket  Hill  and  Callis  wharves,  at  an  estimated 
cost  of  $17,500. 

The  amount  expended  to  June  30,  1909,  was  $20,475.16,  $113.65  of 
which  was  applied  to  maintenance.  The  sum  of  $3,032.97  was  recov- 
ered as  judgment  from  a  failing  contractor.  As  a  result  of  this 
expenditure  channels  of  the  full  projected  dimensions  have  been 
(dredged  throu^  both  bars,  and  a  letty  333  feet  long  has  been  con- 
structed to  maintain  the  outer  channel. 

For  reasons  given  in  his  report  herewith  (Appendix  K  9)  the  dis- 
trict officer  recommends  that  the  existing  jetty  be  extended  about 
800  feet  at  an  estimated  additional  cost  of  $10,000,  as  an  aid  in  main- 
taining the  dredged  channels.  This  recommendation  is  concurred  in 
bv  the  Board  of  Engineers  for  Rivers  and  Harbors  and  by  the  Chief 
or  Engineers. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  at  mean 
low  tide  over  the  shoalest  part  of  the  locality  under  improvement  was 
10  feet.  The  mean  range  of  tide  is  about  1.3  feet.  The  haven  is 
navigable  throughout  its  entire  length  by  vessels  drawing  6  feet,  and 
Fitchett's  whair,  about  3  miles  above  the  northwest  entrance,  is  the 
highest  point  reached  by  the  large  steamers. 

The  principal  articles  of  commerce  are  oysters,  fish,  crabs,  farm 
produce,  fertilizers,  piles,  hav  and  feedstuffs,  lumber,  building  mate- 
rials, flour,  ice,  ana  general  merchandise.  The  receipts  and  ship- 
ments during  1908  amounted  to  about  32,570  tons,  and  were  esti- 
mated to  be  worth  about  $908,600. 

The  work  done  has  been  of  considerable  benefit  to  commerce  and 
navigation.     Freight  rates  have,  however,  been  advanced. 
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It  is  proposed  to  apply  the  additional  appropriation  recommended 
to  the  mamtenance  of  the  completed  channels  of  the  project  by- 
dredging. 

The  additional  work  proposed  is  for  the  purpose  of  extension  of 
benefits  and  maintenance  of  the  work  already  done.  It  is  antici- 
pated that  an  appropriation  of  about  $4,000  every  eight  years  will  be 
required  for  mamtenance. 

July  1,  1908,  balance  unexpended $171. 46 

June  30,  1909,  amount  expended  during  fiscal  year: 

Carried  to  surplus  fund $57. 81 

For  maintenance  of  improvement 113. 65 

17L46 

Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement »  3, 000. 00 

HABBOB   AT   NOBFOLK   AND   ITS   APPBOACHES,  VIBGINIA. 

(a)  General  improvement, — In  its  original  condition  the  main  chan- 
nel of  this  harbor  was  at  mean  low  water  navigable  by  vessels  of  20 
feet  draft  as  far  as  the  navy-yard,  on  the  Southern  jBranch  of  the 
Elizabeth  River,  while  in  the  E^astem  Branch  of  this  river  there  was  a 
channel  15  feet  in  depth  at  mean  low  water  as  far  as  the  Campos tella 
bridge.     These  channels  were  of  varying  width. 

The  original  project  of  improvement  was  adopted  in  1878,  revised 
in  1885,  and  amended  in  1890, 1898,  and  1905.  It  included  the  attain- 
ment of  a  channel  from  500  to  700  feet  wide  and  25  feet  deep  at  mean 
low  water  from  Hampton  Roads  to  the  navy-yard,  a  brancn  channel 
22  feet  deep  at  the  same  stage  of  the  tide  to  the  Campostella  bridge 
on  the  Eastern  Branch,  and,  within  the  limits  of  the  first-named 
channel,  a  channel  450  feet  wide  and  28  feet  deep  at  mean  low  water 
from  deep  water  in  Hampton  Roads  to  the  navy-varci.  There  has 
also  been  included  in  the  project  the  excavation  or  an  anchorage  at 
the  mouth  of  the  Western  Branch,  having  an  area  of  56  acres  and  a 
depth  of  25  feet  at  mean  low  water,  and  the  dredging,  to  the  depth  of 
28  feet  at  mean  low  water,  of  the  area  between  the  western  edge  of  the 
main  channel  and  a  line  75  feet  outside  of  the  established  pierhead 
line,  along  the  railroad  docks  at  Pinner  Point.  The  cost  or  all  this 
work  was  estimated  at  $1,623,790.98. 

The  existing  project  of  improvement  is  the  original  project  modified 
from  time  to  time  as  stated  above,  under  whicli  the  first  appropria- 
tion for  work  was  made  August  14,  1876. 

To  June  30,  1909,  there  had  been  expended  on  this  existing  project 
$1,669,862.63,  of  which  sum  $51,052.16  was  for  work  of  maintenance. 
The  sum  of  $24.71  has  been  derived  from  the  sale  of  property  and 
blueprints. 

The  amount  expended  during  the  fiscal  vear  was  in  payment  of 
outstanding  liabilities  due  for  new  work  at  the  close  of  the  fiscal  year 
1908,  and  for  expenses  of  an  examination  made  of  the  area  dredged 
in  that  fiscal  year. 

On  June  30,  1909,  the  project  is  about  99.5  per  cent  completed,  the 
only  work  remaining  to  be  done  being  the  dredging  of  a  strip  20 
feet  wide  and  2,600  feet  long  from  the  south  side  of  the  channel  in 
the  Eastern  Branch  between  the  Norfolk  and  Western  Railroad  and 


a  In  addition  to  this  amount  the  sum  of  $10,000  could  be  profitably  expended  in 
extending  the  jetty,  if  authorized  by  Congress. 
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Campostella  highway  bridges,  for  which  purpose  the  estimate  for  com- 
pletion has  been  increased  by  $5,000. 

On  June  30,  1909,  the  main  channel  of  the  harbor  was  available  at 
mean  low  water  for  vessels  of  28  feet  draft  as  far  as  the  navy-yard, 
which  is  located  about  10  miles  from  deep  water  in  Hampton  Roads. 
The  Eastern  Branch  channel  is  available  at  mean  low  water  for  ves- 
sels drawing  22  feet  as  far  as  the  Campostella  bridge,  about  1 1  miles 
from  deep  water  in  Hampton  Roads.  The  normal  range  of  the  tide 
is  2.7  feet. 

The  Southern  Branch  of  the  Elizabeth  River  is  navigable  as  far  as 
the  Albemarle  and  Chesapeake  Canal  locks,  a  distance  of  about  11 
miles  above  the  confluence  of  the  Eastern  and  Southern  branches  of 
this  river.  The  Eastern  Branch  is  navigable  for  about  5  miles  above 
this  confluence.  From  this  confluence  to  deep  water  in  Hampton 
Roads  the  distance  by  the  main  river  is  about  9  miles. 

For  the  calendar  year  1908  the  water-borne  shipments  aggregated 
about  11,746,746  tons,  valued  at  about  $843,563,326.  The  chief 
products  handled  are  coal,  cotton,  fertihzer,  lumber,  and  agricultural 
products.  The  improvement  has  made  Norfolk  an  important  ship- 
ping point  for  bituminous  coal  from  the  West  Virginia  fields,  and  a 
new  railroad,  the  Virginian,  recently  completed,  commenced  loading 
cargo  and  bunker  coal  at  its  pier  on  the  Elizabeth  River  in  April  last. 

It  has  not  been  found  practicable  to  ascertain  what  effects,  if  any, 
the  improvement  has  had  on  freight  rates. 

The  amount  estimated  as  a  profitable  expenditure  for  the  fiscal 
year  ending  June  30,  1911,  will  be  applied  in  removing  a  small  shoal 
west  of  the  Norfolk  and  Western  Railway  bridge  across  the  Eastern 
Branch,  and  in  completing  the  project  by  dredging  between  the 
Norfolk  and  Western  Kail  way  and  Campostella  bridges. 

For  more  extended  information  and  maps,  see  Reports  of  Chief  of 
Engineers  for  1880,  page  815;  1885,  page  1018;  1887,  page  969;  and 
1893,  page  1323.  For  reference  to  examinations  and  surveys,  see 
Report  of  Chief  of  Engineers  for  1906,  page  238. 

July  1,  1908,  balance  unexpended $3,863.38 

Received  from  salee  during  fiscal  year 3.  50 

3, 866.  88 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      3,863.38 

July  1,  1909,  balance  unexpended 3.  50 

Amount  (estimated)  required  for  completion  of  existing  project 5, 000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 10, 000.  00 

(6)  Hospital  Point, — The  land  of  this  point  is  the  property  of  the 
United  States,  and  a  part  of  the  grounds  used  by  the  Navy  Depart- 
ment as  a  site  for  a  hospital.  The  main  channel  of  Norfolk  Harbor 
passes  in  front  of  and  close  to  this  harbor. 

The  project  for  this  work,  adopted  in  1902,  required  the  cutting  off 
of  450  leet  of  the  point,  the  construction  of  a  sea  wall  and  wharf,  and 
the  dredging  of  the  area  on  both  sides  of  the  old  point.  The  depth  to 
be  secured  in  the  dredging  was  to  be  the  same  as  that  of  the  harbor — 
25  feet  at  mean  low  water.  The  estimated  cost  of  the  work  was 
$193,957,  aU  of  which  has  been  appropriated. 
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On  June  30,  1909^  the  expenditures  had  amounted  to  $193,957,  and 
had  resulted  in  the  completion  of  the  project.  Of  the  amount  ex- 
pended, S6,392.39  was  applied  toward  maintaining  the  project  depth. 

During  the  fiscal  year  dredging  was  done  over  a  portion  of  the 
shoaled  area  south  of  the  point. 

The  amount  required  in  the  iiscal  year  1911  will  be  applied  to 
dredging  the  balance  of  the  shoaled  area  to  the  project  depth. 

The  statements  in  the  previous  section  of  this  report  regarding  the 
character  and  volume  of  the  commerce  affected  by  the  improvement 
of  Norfolk  Harbor,  and  as  to  the  tidal  range,  state  of  navigability  of 
the  harbor,  and  the  effect  of  the  improvement  on  freight  rates,  apply 
to  this  section  also. 

July  1,  1908,  balance  unexpended $6, 392. 39 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement       6, 392.  39 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1911, 
for  maintenance  of  improvement 5, 000. 00 

NOBPOLK  HABBOB  AND  NEWPOBT  NEWS,    VA. 

Report  on  a  recent  survev  is  printed  in  House  Document  No.  551, 

Sixty-first  Congress,  second  session.     Following  is  the  letter  of  the 

Chief  of  Engineers  submitting  the  same : 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington,  January  14^  1910. 

Sir:  I  have  the  honor  to  submit  herewith,  for  transmission  to  Congress,  reports 


thereto,  with  a  view  to  obtaining  a  depth  of  35  feet  and  suitable  width  m>m  deep 
water  in  the  sea  ^'ia  Elizabeth  River  and  the  Southern  Branch  to  the  navv-j^a: 
also  between  Lamberts  Point  and  Pinners  Point,  with  a  view  to  providing  additional 
anchorage  area  abreast  of  and  above  Lamberts  Point;  also  the  Southern  Branch  of  the 
Elizabeth  River  above  the  navy-yard,  called  for  by  the  river  and  harbor  act  approved 
March  3,  1909. 

As  the  scope  of  this  examination  covers  three  dic^tinct  subjects,  it  is  thought  most 
convenient  to  treat  them  separately. 

Norfolk  Harbor  and  the  approaches  thereto,  with  a  vieiv  to  obtaining  a  depth  of  S5  feet 
and  suitable  width  from  deep  water  in  the  sea  via  Elizabeth  River  and  the  Southern  BranA  to 
the  navy-mrd. — This  harbor  is  now  being  improved  under  a  project  adopted  in  the 
river  ana  harbor  act  approved  March  2,  1907,  which  contemplates  a  channel  30  feet 
deep  at  mean  low  water  from  deep  water  in  Hampton  Roads  to  the  junction  of  Uie 
Southern  and  Eastern  branches  of  Elizabeth  River.  Between  Hampton  Roads  and 
Lamberts  Point  the  channel  is  to  have  a  width  of  600  feet,  and  above  Lamberts  Point 
the  width  is  to  be  800  feet. 

The  district  ofhcer  states  that  the  commerce  of  Norfolk  is  large  and  certain  to  increase 
and  while  much  of  it  is  carried  in  vessels  of  moderate  draft,  for  most  of  which  the 
facilities,  so  far  as  depth  of  channel  is  concerned,  are  ample,  there  are  boats  calling  at 
this  harbor  which  can  not  load  to  their  full  capacity  because  of  insufficient  channel 
depths,  and  he  is  of  opinion  that  the  present  and  future  importance  of  this  harbor  and 
the  needs  of  its  prospective  commerce  warrant  a  revision  of  the  existing  project.  Ow- 
ing to  the  limitations  of  the  law,  the  30-foot  channel  will  end  at  the  junction  of  the 
Southern  and  Eastern  branches  of  the  Elizabeth  River,  and  the  channel  to  the  navy- 
yard,  which  extends  a  little  over  a  mile  up  the  Southern' Branch,  will  have  a  depth  of 
only  28  feet  at  mean  low  water,  which  is  clearly  insufficient  for  tne  needs  of  the  navy- 
yard,  as  it  will  not  accommodate  the  largest  battle  ships  now  in  commission. 

To  secure  a  channel  35  feet  deep  and  45o  feet  wide  at  mean  low  water  from  the  navy- 
yard  to  deep  water  in  Hampton  Roads  will  necessitate  the  removal  of  6,040,000  cubic 
yards  of  material,  at  an  estimated  cost  of  $800,000.  Any  plans  for  increasing  the  chan- 
nel depth  to  35  feet  at  low  water  in  Norfolk  Harbor  and  its  approaches  from  deep  water 
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in  the  aea  must  neceaearily  involve  the  deepening  of  the  entrance  channel  near  Thimble 
Shoal  light  correspondingly,  and  this  will  necessitate  the  removal  of  approximately 
3,000,000  cubic  yards  of  material,  at  an  estimated  cost  of  $660,000. 

The  district  officer  is  of  opinion  that  this  improvement  is  worthy  of  being  under- 
taken by  the  General  Government,  and  in  this  opinion  the  division  ennneer  concurs, 
but  he  thinks  th&t  its  execution  might  properly  be  deferred  and  await  tne  accomplish- 
ment of  other  projects  which  are  more  pressing. 

Between  Lamherts  Point  and  Pinners  Pointy  iviUi  a  view  to  providing  additional  anchor- 
age area  abreast  of  and  above  Lajnherts  Point, — In  the  opinion  of  the  district  officer  the 
removal  of  the  shoal  abreast  of  Lamberts  Point,  an  area  of  approximately  22  acres, 
with  a  present  depth  of  not  more  than  20  feet,  will  provide  increased  anchorage  area 
at  a  point  where  numerous  collisions  and  groundings  have  occurred,  and  is  a  work 
worthy  of  being  undertaken  by  the  General  Government.  This  work  will  necessitate 
the  removal  of  about  220,000  cubic  yards  of  material  to  provide  a  depth  of  30  feet,  at  a 
cost  of  about  130,000.  The  division  engineer  considers  this  proposition  questionable, 
as  similar  work  in  other  localities  is  being  done  by  local  interests  at  their  own  expense. 

The  SotUhem  Branch  of  the  Elizabeth  River  above  the  navy-vard. — Along  the  Southern 
Branch  above  the  navy-yard  there  has  been  consideraole  development  since  the 
last  investigation  was  made  of  this  locality  in  compliance  with  the  river  and  harbor 
act  of  Miurch  3,  1905.  (See  H.  Doc.  No.  373,  59th  Cong.,  Ist  sess.)  The  district  officer 
reports  that  several  industrial  plants  have  recently  located  alon^  this  part  of  the  river, 
and  he  proposes  dredging  a  channel  25  feet  deep  and  300  feet  wide  to  the  line  A-B  on 
the  accompanying  map,  and  thence  22  feet  deep  and  200  feet  wide  to  the  Norfolk  and 
Western  Railway  bridee,  at  a  total  cost  of  $222,500.  The  division  engineer  is  of  opin- 
ion, since  this  is  largely  a  work  designated  for  the  development  of  an  inner  harbor  in 
order  to  afford  an  increase  in  available  factory  sites,  that  local  interests  should  con- 
tribute one-half  of  the  cost  of  executing  the  project  and  maintaining  it  thereafter. 

These  reports  have  been  referred  to  the  Board  of  Engineers  for  Rivers  and  Harbors 
for  examination  and  review,  as  required  by  law,  and  after  full  consideration  the  Board 
recommends  that  the  project  for  the  improvement  of  Norfolk  Harbor  be  modified  to 
include  all  of  the  work  proposed  by  the  district  officer  at  a  total  cost  of  $1,712,500,  as 
follows: 

Channel  35  feet  deep  and  400  feet  wide  at  mean  low  water,  from  deep  water  in 
Hampton  Roads  to  the  navy-yard $800, 000 

The  estimated  cost  of  annual  nuiintenance  for  this  section  is 40, 000 

Removal  of  shoal  in  entrance  channel  near  Thimble  Shoal  light  to  a  depth  of 
35  feet  and  width  of  500  feet. 660, 000 

The  estimated  cost  of  annual  maintenance  for  this  section  is 25, 000 

Removal  of  shoal  area  abreast  of  Lamberts  Point  to  provide  additional  an- 
chorage area  with  depth  of  30  feet 30, 000 

Channel  in  Southern  Branch  of  Elizabeth  River  above  the  navy- yard,  25  feet 
deep  and  300  feet  wide  to  line  A-B  on  map,  thence  22  feet  deep  and  200 
feet  wide  to  the  Norfolk  and  Western  Railway  bridge 222, 500 

The  estimated  cost  of  annual  maintenance  for  this  section  is 5, 000 

I  concur  in  the  recommendation  of  the  Board  of  Engineers  for  Rivers  and  Harbors. 

The  district  officer  has  given  preliminary  consideration  to  the  question  of  termi- 
nals, and  states  that  he  propeses  to  give  furtlier  study  to  this  matter,  and  at  a  later  date 
to  submit  a  report  embodying  any  recommendations  which  it  may  then  seem  well  to 
make.  There  are  no  questions  of  water  power  involved  at  this  locality,  and,  in  my 
opinion,  there  are  not  any  other  subjects  so  related  to  the  project  herein  recom- 
mended that  they  could  be  advantageously  coordinated  therewith  in  the  interests  of 
navigation. 

Very  respectfully,  W.  L.  Mar.shall, 

Chief  of  Engineers f  U.  S.  Army. 

The  Secretary  op  War. 

For  summary  of  House  Document  No.  550,  Sixty-first  Congress, 
second  session,  see  Appendix. 

APPOMATTOX   RIVER,  VIRGINIA. 

• 

(a)  General  improveinent. — The  original  project,  which  is  also  the 
existing  project,  was  adopted  in  1871  and  revised  in  1893.  The 
project  as  revised  covers  tne  attainment  and  maintenance  of  a  chan- 
nel 80  feet  wide  and  12  feet  deep  at  mean  high  water  between  Point 
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of  Rocks  and  Petersburg.  The  cost  of  providing  this  channel  was 
estimated  at  S471,920  and  its  maintenance  at  $10,000  annually. 

On  June  30,  1909,  the  sum  of  $465,288.76  had  been  expended 
toward  the  improvement  and  the  sum  of  $52,434.97  for  maintenance. 

The  amount  reported  as  expended  during  the  fiscal  year  was 
applied  to  improvmg  hj  dredging  the  channel  between  Petersburg 
and  a  point  aoout  4^  miles  below  and  in  maintaining  the  channel  by 
removing  shoals  formed  by  the  freshet  of  1908.  The  project  is  about 
completed  and  future  work  will  be  toward  maintenance. 

At  the  present  time  the  channel  of  the  river  is  available  at  high 
water  for  vessels  of  about  9  feet  draft,  the  normal  range  of  the  tide 
being  about  2.6  feet.  The  head  of  navigation  is  Petersburg,  Va., 
about  11  miles  from  the  mouth  of  the  river. 

The  commerce  consists  of  lumber  anA  miscellaneous  products.  In 
1890  it  amounted  to  about  20,000  tons.  It  gradually  increased  until 
in  1900  and  1901  it  amounted  to  about  150,000  tons.  Since  then  it 
has  decreased,  and  for  the  calendar  year  1908  it  is  reported  to  have 
been  31,830  tons. 

It  is  proposed  to  expend  the  balance  now  available  in  removing 
material  brought  down  hy  freshets  and  deposited  in  the  navigable 
channel  of  the  river.  This  work  is  required  to  render  the  navigable 
channel  available  in  the  interests  of  commerce.  Work  will  be  com- 
menced early  in  the  next  fiscal  year,  a  contract  having  been  awarded 
for  the  work. 

The  amount  estimated  as  a  profitable  expenditure  for  the  fiscal 
year  ending  June  30,  1911,  will  be  applied  toward  the  removal 
of  material  deposited  in  the  navigable  channel  by  freshets,  for  the 
purpose  of  maintaining  the  improvement. 

July  1,  1908,  balance  unexpended $49, 192. 23 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 5,000.00 

Amount  allotted  from  appropriation  for  emergencies  in  river  and  harbor 

works,  act  of  March  2,  1907 * 10, 000. 00 

64, 192. 23 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  maintenance  of  improvement $43, 917. 66 

Repaid  to  appropriation  for  emergencies  in  river  and 

harbor  works 6, 800. 00 

50,717.66 

J  uly  1,  1909,  balance  unexpended 13, 474. 57 

July  1,  1909,  outstanding  liabilities 3, 171. 55 

July  1,  1909,  balance  available 10, 303. 02 

July  1,  1909,  amount  covered  by  uncompleted  contracts 4, 633. 65 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 5, 000. 00 

(b)  At  Petersburg. — The  project  for  the  work  contemplated  is  not 
to  provide  a  navigable  channel,  but  to  excavate  a  new  channel  into 
which  to  deflect  the  river,  and  thus  overcome  the  trouble  experienced 
by  the  deposit  of  sediment  in  the  navigable  channel  of  the  river  in 
the  neighborhood  of  Petersburg. 

The  project  for  this  work,  which  was  adopted  June  13,  1902,  con- 
templates the  excavation  to  mean  low  water  of  a  cue  from  200  to  300 
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feet  wide  and  2i  miles  long  and  the  diversion  of  the  river  into  the 
said  cut  by  means  of  a  dam  built  across  the  present  channel  at  the 
head  of  the  harbor  of  Petersburg,  and  includes  the  construction  of 
bridges  for  the  highways  and  raflway  crossing  the  new  channel  and 
other  incidental  work.  The  estimate  for  the  work  was  $200,000, 
which  amount  has  been  provided. 

The  river  and  harbor  act  of  March  3,  1909,  authorized  a  contract 
for  the  completion  of  the  diversion  work  at  a  cost  of  $60,000,  yet  to 
be  appropriated. 

At  the  close  of  the  fiscal  year  1909  the  sum  of  $186,199.88  had 
been  expended,  all  of  the  land  needed  has  been  purchased,  the  high- 
way and  railway  bridges  have  been  built,  the  new  cut  excavated, 
except  where  rock  was  encountered,  and  the  dam  across  the  Appo- 
mattox River  built  to  a  hight  of  9.5  feet  abov6  diversion  low  water. 
The  expenditures  during  the  fiscal  year  were  applied  to  payment  for 
work  done  under  contract.  The  project  is  completed  as  far  as  avail- 
able funds  permit. 

It  has  not  been  found  possible  to  ascertain  what  effect,  if  any,  the 
improvement  has  had  upon  freight  rates. 

The  balance  of  funds  will  be  applied  to  completing  the  work  under 
the  adopted  project,  provided  funds  are  appropriated  for  the  addi- 
tional work  of  excavating  rock  and  earth,  revetting  banks,  raising 
levee,  and  raising  height  of  dam.  The  amount  estimated  for  mainte- 
nance will  be  applied  to  repairing  and  revetting  levee. 

The  commerce  to  be  affected  by  the  improvement  contemplated  is 
the  same  as  that  mentioned  in  the  precedmg  section,  and  all  general 
statements  made  therein  apply  equally  well  to  this  section. 

July  1,  1908,  balance  unexpended $64,818.41 

June  30,  19(lf9,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      51,018.29 

July  1,  "1909,  balance  unexpended 13, 800. 12 

Amount  (estimated)  required  for  completion  of  existing  project 60, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  exclusive  of  the  balance  unexpended  July  1,  1909: 

For  works  of  improvement $60, 000. 00 

For  maintenance  of  improvement 5, 000. 00 

65,000.00 

Following  are  extracts  from  House  Document  No.  952,  Sixtieth 
Congress,  first  session,  relating  to  a  recent  survey  of  this  river: 

Wab  Department, 
Office  of  the  Chief  of  Engineers, 

Washington,  May  18,  1908. 

Sir:  I  have  the  honor  to  submit  herewith  for  transmission  to  Congress  reports  of 
September 25, 1907,  and  February  5, 1908,  by  Maj.  Joseph  £.  Kuhn,  Corps  of  Engineers, 
on  examination  authorized  by  item  in  section  1  of  the  river  and  harbor  act  approved 
March  2,  1907,  of  Appomattox  River,  Virginia,  for  the  purpose  of  determining  what 
improvements  should  be  made  or  plan  adopted  for  the  maintenance  of  the  channel  of 
said  river. 

Since  1871  Appomattox  River  has  been  under  improvement  bv  the  United  States 
with  a  view  to  obtaining  and  maintaining  a  channel  with  depth  of  12  feet  at  ordinary 
high  water  up  to  the  city  of  Petersburg.  In  1902  the  dredging  project  was  supple- 
mented by  a  scheme  for  diverting  the  river  above  the  harbor  at  Petersburg  into  a 
former  channel  in  order  to  relieve  the  existing  navigable  channel  from  carrying  the 
diischarge  of  the  river  and  in  this  way  obviate  the  shoaling  caused  by  freshets.  The 
latter  project  is  now  in  course  of  execution  and  when  completed  will  leave  the  exist- 
ing navigable  channel  a  deeid  arm  of  the  river,  subject  only  to  tidal  oscillations  and  to 
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discharge  of  a  few  small  streams  on  the  right  bank.  ApprojpriationB  aggr^ating 
1722,998.30  have  been  made  available  for  botn  projects  by  the  General  Government, 
in  addition  to  which  the  city  of  Petersburg  has  expended  about  $600,000,  chiefly  in 
dredging. 

The  further  improvement  now  proposed  consists  in  redredging  the  present  channel 
to  project  dimensions,  the  dredged  material  to  be  used  in  reemorcing  the  embankment 
between  this  channel  and  the  new  one,  so  as  to  prevent  flood  waters  in  the  future  from 
breaking  through  into  the  present  navigable  channel  and  causing  further  shoaling. 
The  cost  of  this  work  is  estimated  at  123,000  in  addition  to  the  fundS  now  on  hand  and 
available.  After  completion  of  this  work  it  is  estimated  that  an  annual  expenditure 
of  13,000  will  be  required  for  maintenance. 

I  concur  in  the  opinion  of  the  district  officer,  the  division  engineer,  and  the  Board 
of  Engineers  for  Rivers  and  Harbors  that  Appomattox  River  is  worthy  of  further 
improvement  to  the  extent  above  indicated. 

Very  respectfully,  A.  Mackenzie, 

Brig.  Gen.^  Chief  of  Engineers^  U.  S.  Army. 

The  Secretary  op  War. 

DYMERS    GREEK,  VIBOINIA. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  325, 

Sixty-first  Congress,  second  session.     Following  is  the  letter  of  the 

Chief  of  Engineers  submitting  the  same : 

War  Department, 
Office  of  the  Chief  of  Engineers, 

WashingioTij  November  11^  1909. 

Sir:  I  have  the  honor  to  submit  herewith,  for  transmission  to  Congress,  reports 
dated  May  13  and  September  20,  1909,  by  Maj.  Jay  J.  Morrow,  Corps  of  Engineers,  on 
preliminary  examination  and  survey,  respectively,  authorized  by  the  river  and  harbor 
act  of  March  3,  1909,  of  Dymers  Creek,  Virginia,  with  a  view  to  increasing  the  depth 
over  the  bar  at  the  entrance  to  15  feet. 

Dymers  Creek  is  a  landlocked  harbor  emptying  into  Fleets  Bay,  a  tidal  estuary  of 
Chesapeake  Bay  about  3  miles  north  of  the  mouth  of  the  Rappahannock  River.  The 
present  commerce  of  the  stream  consists  principally  of  the  materials  used  at  the  fac- 
tories and  their  output,  general  merchandise,  and  farm  products,  amounting  in  the 
year  1908  to  about  100,000  tons,  valued  at  about  $350,000.  The  depth  over  the  bar  at 
the  mouth  of  the  creek  is  not  sufficient  to  permit  of  the  vessels  handling  this  commerce 
to  pass  at  all  stages  of  the  tide.  A  project  is  presented  for  improvement  of  the  locality 
by  dredging  a  channel  through  this  obstruction  15  feet  deep  and  200  feet  wide  at  an 
estimated  cost  of  $9,000  and  an  annual  cost  of  maintenance  of  $500. 

I  concur  in  the  views  of  the  district  officer  and  the  Board  of  Engineers  for  Rivers 
and  Harbors  that  the  locality  is  worthy  of  improvement  by  the  General  Government 
as  proposed. 

There  are  no  (questions  of  terminal  facilities,  development  of  water  power,  or  any 
other  similar  subject  which  require  consideration  in  connection  with  the  project. 
Very  respectfully, 

W.  L.  Marshall, 
Chief  of  Engineers  f  U.  S.  Army. 

The  Secretary  of  War. 

JAMES    RIVER,    VIRGINIA. 

The  original  condition  of  the  James,  before  its  improvement  by 
the  General  Government  was  begun  in  1870,  was  as  follows: 

The  ruling  depth  to  the  lower  city  line  of  Richmond  was  7  feet  at 
mean  low  water.  This  depth  obtained  on  Rocketts  reef,  immediately 
below  Richmond,  and  on  Richmond  bar,  2  miles  below.  Some  15 
miles  lower  dowTi,  in  Trents  reach,  was  a  shoal  on  which  there  was  a 
depth  of  only  8  feet.  This,  however,  ceased  to  be  an  obstruction  in 
January,  1872,  when  the  5-mile  reach  in  which  it  was  situated  was  cut 
off  by  the  opening  of  Dutch  Gap  Canal. 

In  addition  to  the  above  natural  obstructions  there  were,  in  the  10 
miles  of  river  below  Richmond,  wrecks  in  the  channel  at  Chaffins 
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Bluff  and  Graveyard  reach,  and  obstructions  placed  durine  the  civil 
war  at  Warwick  bar  and  DrewTy  Bluff,  consisting  at  each  locality  of 
a  military  bridge,  lines  of  stone  cribs,  and  sunken  vessels.  In  addi- 
tion to  all  these  obstructions,  the  channel  between  Richmond  and 
Trents  reach  was  in  many  places  narrow  and  tortuous. 

Between  Trents  reach  and  City  Point,  a  distance  of  18^  miles,  the 
ruling  depth  was  13  feet,  which  obtained  near  Varina  or  Aikens  Land- 
ing. Between  CSty  Point  and  the  mouth  of  James  River  the  ruling 
depth  was  15  feet,  existing  at  Harrisons  bar  and  Goose  Hill  flats,  then 
43  and  76  miles,  respectively,  below  Richmond. 

It  was  contemplated  in  tlie  oris:inal  project,  adopted  in  1870,  to 
secure  a  channel  having  a  depth  of  18  feet  at  high  tiae  and  a  width  of 
180  feet.  The  amount  expended  prior  to  the  adoption  of  the  present 
project  was  $763,000,  which  includes  $23,000  appropriated  m  1836 
and  1852.  .  *       .  . 

The  project  under  which  the  improvement  is  now  being  carried  on 
was  adopted  July  5,  1884.  It  provides  for  the  formation  by  means 
of  regulation  works  and  excavation  of  a  channel  between  the  mouth 
of  the  river  and  the  lower  city  line  of  Richmond,  having  a  depth  of 
22  feet  at  mean  low  tide,  and  a  width  from  the  mouth  to  City  Point 
of  400  feet;  thence  to  Drewry  Bluff  of  300  feet,  and  thence  to  Rich- 
mond of  200  feet,  at  a  total  estimated  cost  of  $4,500,000. 

The  act  of  June  13,  1902,  provided  for  extending  the  improvement 
from  the  lower  city  line  of  Richmond  to  the  head  of  navigation  at  the 
docks,  at  an  additional  cost  of  $724,943.15.  The  work  proposed 
under  this  extension  consists  of  excavating  a  channel  about  3,300  feet 
ions;  and  200  feet  wide,  w^ith  a  depth  of  22  feet  at  mean  low  water. 

By  act  of  March  3,  1905,  the  ori^nal  project  was  further  extended 
to  include  the  excavation  of  a  tummg  basin  at  Richmond  bv  increas- 
ing the  width  of  the  proposed  improved  channel  to  400  reet  for  a 
length  of  600  feet,  the  depth  to  be  22  feet,  at  a  cost  not  to  exceed 
$150,000.  This  makes  the  total  estimated  cost  of  the  improvement 
$5,374,943.15. 

The  amount  expended  on  the  present  project  to  June  30,  1909,  was 
$1,799,033.13,  of  which  $57,799.86,  expended  subsequent  to  March  3, 
1899,  was  for  maintenance.  This  item  of  maintenance  includes  the 
cost  of  dredging  sand  deposited  in  the  channel  by  the  river  during  the 
execution  of  the  work  in  excess  of  the  quantity  originally  estimated; 
also  repairs  to  jetties. 

The  improvement  of  the  river  has  been  chiefly  confined  to  the  upper 
reaches,  where  the  water  was  shoalest,  and  consequently  where  the 
greatest  benefits  to  commerce  would  be  obtained.  The  exceptions  to 
this  were  the  dredging  of  shoals  at  Harrisons  bar,  Swans  Point,  and 
Goose  Hill  flats  to  a  depth  of  18  feet. 

The  project  is  estimated  to  be  about  one-third  completed. 

The  result  of  the  work  of  improvement  is  a  channel  between  Hamp- 
ton Roads  and  the  city  wharf  at  Richmond,  Va.,  having,  with  few 
exceptions,  a  width  of  not  less  than  100  feet  and  a  depth  or  18  feet  at 
mean  low  water.  The  exceptions  are  Rocklanding  shoal,  about  89 
miles  below  Richmond,  with  a  depth  of  16.1  feet;  Dancing  Point 
shoal,  about  60  miles  below  Richmond,  with  a  depth  of  16}  feet,  and 
WQlis,  Varina,  and  Deep  Bottom  reaches,  about  9  miles,  16  miles, 
and  18  miles,  respectively,  below  Richmond,  the  respective  ruling 
depths  on  which  are  16.8,  17,  and  17  feet. 
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The  work  of  maintenance  during  the  year  consisted  in  redredging 
the  channel  at  Warwick  bar,  about  4i  miles  below  Richmond. 

The  maximum  draft  that  could  be  carried  at  low  water  on  June 
30,  1909,  between  the  city  wharf  at  Richmond  and  the  mouth  of  the 
river  was  16.1  feet. 

The  mean  tidal  range  varies  for  different  parts  of  the  river,  being 
approximately  as  follows:  2 J  feet  at  Fort  Monroe,  1.85  feet  at  James- 
town, 3  feet  at  City  Point,  3i  feet  at  Dutch  Gap,  and  4  feet  at  Rich- 
mond. 

The  channel  length  of  the  James  River  from  Hampton  Roads  to 
the  head  of  navigation  at  Richmond,  Va.,  is  103.8  miles. 

It  is  proposed  to  i^PP^J  ^^  available  balance  of  funds  to  enlarging 
the  channel  for  about  IJ  miles  from  a  point  800  feet  below  the  city 
line  of  Richmond,  and  for  some  1,600  feet  from  a  point  about  2^  miles 
below  the  same  line,  and  to  dredging  and  jetty  work  at  Willis, 
Kingsland,  Yarina,  and  Deep  Bottom  reaches,  situated  from  about 
9  to  18  miles  below  Richmond. 

The  appropriation  recommended  will  be  appUed  to  maintenajoce  of 
improvement  by  dredging;  also  to  enlarging  channel  between  Rich- 
mond, Va.,  and  the  mouth  of  Appomattox  River,  by  dredging  and 
extending  existing  regulation  works,  excavating  a  channel  through 
Dancing  Foint  shoal,  300  feet  wide  by  22  feet  deep  at  low  water,  and 
excavating  a  channel  through  the  south  side  of  Kocklanding  shoal, 
400  feet  wide  by  22  feet  deep  at  low  water,  for  the  extension  or 
benefits. 

The  commerce  of  the  river  for  the  calendar  year  of  1908  amounted 
to  256,298  tons  at  Richmond,  Va.,  and  205,970  tons  for  landings 
below,  or  an  aggregate  of  462,268  tons,  a  decrease  of  about  17i  per 
cent  from  the  tonnage  of  1907.  The  value  of  the  freight  transported 
amounted  to  $29,329,589. 

The  decrease  in  tonnage  in  1908  from  that  of  1907  is,  to  some 
extent,  attributable  to  the  traffic  in  the  latter  year  having  been 
increased  on  account  of  the  Jamestown  Exposition. 

The  principal  articles  of  commerce  comprised  coal,  coal  oil,  cord 
wood,  lumber,  fertilizer,  and  brick. 

The  improvement  of  the  river  has  been  beneficial  in  lowering  rail- 
road freignt  rates  and  in  reducing  the  cost  of  river  transportation. 

GENERAL  IMPROVEMENT. 

July  1,  1908,  balance  unexpended $228, 118.  75 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 10,000.00 

238, 118.  75 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  workfl  of  improvement $140, 871.  44 

For  maintenance  of  improvement 3, 447. 94 

144, 319.  38 

July  1,  1909,  balance  unexpended 93,799.37 

July  1,  1909,  outstanding  liabilities 1, 310.  42 

July  1,  1909,  balance  available 92, 488.  95 

July  1,  1909,  amount  covered  by  uncompleted  contracts 56, 129.  64 

Amount  (estimated)  required  for  completion  of  existing  project 3, 539, 910.  51 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of 
the  balance  unexpended  July  1,  1909 500. 000. 00 
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TURNING   BASIN. 

July  1,  1908,  balance  unexpended $329.63 

June  30, 1909,  amount  expended  during  fiscal  year  for  works  of  improve- 
ment   329.63 

NANSEHOND  RIVER,  VIRGINIA. 

The  original  channel  of  this  stream  permitted  it  to  be  navigated  at 
mean  low  water  by  vessels  drawing  not  more  than  5  feet.  The  depth 
was  increased  to  8  feet  at  the  same  stage  of  tide  under  appropriations 
made  between  1873  and  1878  at  a  cost  of  $37,000. 

The  project  under  which  the  work  has  been  carried  on  until  recently 
was  adopted  August  11,  1888,  and  called  for  a  channel  100  feet  wide 
bom  Suffolk,  the  head  of  navigation,  to  the  Western  Branch,  while 
from  the  latter  place  to  Town  roint  its  width  was  to  vary  from  200 
to  400  feet.  The  depth  to  be  obtained  throughout  was  12  feet  at 
mean  low  water.    This  improvement  was  estimated  to  cost  $152,500. 

At  present  it  is  contemplated  to  provide  a  channel  onlv  80  feet  wide 
and  12  feet  deep  at  mean  low  water  between  Suffolk  and  Town  Point, 
which  is  now  deemed  ample  for  the  commerce  of  the  stream. 

Up  to  June  30, 1909,  the  expenditures  under  the  project  of  1888  and 
its  modification  have  amounted  to  $54,767.71,  of  which  amount 
$14,090.60  has  been  applied  to  maintenance.  The  channel  between 
Suffolk  and  the  Western  Branch  has  been  dredged  to  80  feet  in  width 
and  12  feet  in  depth  at  mean  low  water,  and  a  turning  basin  has  been 
excavated  at  the  former  place.  The  project  is  about  67  per  cent 
completed. 

Work  on  maintaining  the  channel  in  the  vicinity  of  the  mouth  of 
the  Western  Branch  was  done  under  a  contract  for  dredging  in  that 
section  of  the  river  during  the  fiscal  year. 

At  the  close  of  the  fiscal  vear  a  boat  drawing  1 1  feet  at  mean  low 
water  could  reach  Suffolk,  the  head  of  navigation,  18  miles  above  the 
mouth  of  the  river.  The  tidal  variations  are  about  3  feet  at  Town 
Point  and  3.8  feet  at  Suffolk. 

The  commerce  of  the  stream  consists  principally  of  lumber,  agricul- 
tural products,  and  merchandise.  In  1890  it  is  reported  to  have 
reached  about  220,000  tons.  For  the  calendar  year  1908  it  is  reported 
to  have  amoimted  to  132,292  tons,  valued  at  $3,651,525. 

It  has  not  been  found  practicable  to  ascertain  what  effect,  if  any, 
the  improvement  has  had  upon  freight  rates. 

The  small  balance  unexpended  and  the  amount  estimated  as  a 
profitable  expenditure  for  tne  fiscal  year  ending  June  30,  1911,  will  be 
appUed  toward  maintaining  the  improvement. 

July  1,  1908,  balance  unexpended $5, 039. 84 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 4, 807. 55 

July  1,  1909,  balance  unexpended 232. 29 

Amount  (eetimated)  requiz^  for  completion  of  existing  project 10, 269. 50 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  un- 
expended July  1 ,  1909 5, 000. 00 

KOMINI  CREEK,  VIBOINIA. 

Before  improvement  the  navigation  of  Nomini  Creek,  a  tributary 
of  the  Potomac,  was  obstructed  by  a  bar  at  its  mouth  over  which 
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but  3  feet  could  be  carried  at  low  tide.  Except  for  this  bar  a  draft 
of  8  feet  could  be  carried  to  Nomini  Ferry,  4  miles  above  the  mouth, 
and  5  feet  could  be  carried  2  miles  farther  to  the  head  of  navigation. 

The  project  for  this  improvement,  adopted  March  3,  1873,  and 
modified  in  1879,  1885,  1888,  1890,  1897,  and  1908,  provides  for  a 
channel  through  the  bar  150  feet  wide  and  9  feet  deep,  with  a  jetty 
about  2,370  feet  long  at  the  mouth.  The  finally  revised  estimate 
of  cost  is  $105,000. 

The  amount  expended  to  June  30,  1909,  was  $82,686.52,  of  which 
$4,008.71  was  applied  to  maintenance  subsequent  to  March  3,  1899. 
As  a  result  of  tnis  expenditure  the  channel  has  been  dredged  to  a 
depth  of  9  feet  at  low  tide,  with  a  width  of  140  to  150  feet,  and  re- 
dredged,  and  2,110  linear  feet  of  jetty  has  been  constructed.  The 
total  amount  of  material  dredged  from  the  channel  is  about  136,000 
cubic  yards.  There  have  been  placed  in  the  jetty  about  6,014  cubic 
yards  of  stone  and  3,000  cubic  yards  of  oyster  shells.  The  entire 
project  is  now  about  85  per  cent  completed.  No  work  of  mainte- 
nance was  done  during  tne  fiscal  year  ended  June  30,  1909.  The 
work  of  improvement  consisted  in  the  extension  of  the  jetty  and 
miscellaneous  office  expenses,  amounting  to  $3,757.83. 

The  maximum  draft  that  could  be  carried  on  June  30,  1909,  at 
mean  low  tide  over  the  shoalest  part  of  the  locality  under  improve- 
ment was  9  feet.    The  mean  range  of  tide  is  1.8  feet. 

The  principal  articles  of  commerce  are  farm  produce,  lumber,  cord 
wood,  fertilizer,  grain,  railroad  ties,  oysters,  canned  goods,  fish,  and 
general  merchandise.  The  receipts  and  shipments  during  1908 
amounted  to  about  22,760  tons  ana  were  estimated  to  be  worth  about 
$944,150. 

The  work  done  has  been  of  substantial  benefit  to  navigation,  and 
it  is  understood  that  freight  rates  have  been  consideraoly  reduced 
and  shipments  much  facilitated. 

It  is  proposed  to  apply  the  additional  appropriation  recommended 
to  the  extension  andf  maintenance  of  the  jetty,  and  redredging  the 
channel  to  obtain  the  required  width. 

The  additional  work  proposed  is  for  the  purpose  of  extension  of 
benefits  and  for  the  preservation  of  the  work  already  done. 

A  map  of  the  locality  may  be  found  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1889. 

July  1,  1908,  balance  unexpended $71. 31 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 4,000.00 

4, 071. 31 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      3,757.83 

July  1,  1909,  balance  unexpended 313.48 

July  1,  1909,  outstanding  liabilities 122.30 

July  1,  1909,  balance  available 191. 18 

July  1,  1909,  amount  covered  by  uncompleted  contracts 181. 40 

Amount  (estimated)  required  for  completion  of  existing  project 26, 008. 71 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  u nexpended  July  1 ,  1909 10, 000. 00 
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ONANCOCK  BIVEB,   VIRGINIA. 

The  foUowiBg  report  of  the  Board  of  Engmeers  is  concurred  in  by 
the  Chief  of  Engineers  and  printed  in  House  Document  No.  662, 
Sixtieth  Congress,  first  session: 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washingtony  D.  C,  Januanf  IS,  1908. 

Respectfully  returned  to  the  Chief  of  Engineere,  U.  S.  Anny. 

The  infonnation  afforded  by  the  survey  reported  upon  within  indicates  that  the 
channel  dredged  in  1893  to  a  depth  of  8  feet  and  width  of  300  feet  across  the  outer 
bar  at  the  entrance  to  Onancock  River  has  shoaled  to  7  feet,  but  that  the  inner  bar, 
which  was  in  the  same  year  dredged  to  similar  depth  and  a  width  of  200  feet,  has  not 
appreciably  deteriorated.  The  cnannel  which  in  1880  and  1881  was  dredged  through 
toe  mud  flats  near  the  wharves  of  Onancock  has  narrowed  somewhat,  but  the  depth 
or^inally  procured  is  still  available. 

The  work  now  proposed  by  the  district  officer  is  the  dredging  of  a  channel  200  feet 
wide  and  8  feet  deep  at  mean  low  water  across  the  outer  bar,  and  the  straightening  of 
the  river  channel,  as  called  for  by  the  act,  by  cuttii^  off  projecting  shoals  to  a  depth 
of  7  feet  at  mean  low  water.  The  estimated  cost  of  this  work  is  $13,500,  and  the  coat 
of  its  maintenance  $1,000  per  annum. 

The  commercial  interests  which  will  be  benefited  by  this  improvement  are  fully 
explained  in  the  district  officer's  report  on  preliminary  examination.  While  the 
water-borne  commerce  is  not  as  large  as  in  1892  and  1893,  when  the  last  work  of  improve- 
ment was  in  progress,  its  valuation  fo^l906  is  reported  at  $448,000. 

Having  in  mind  the  comparatively  small  cost  of  the  work  proposed  and  its  main- 
tenance, and  the  fact  that  there  now  exists  a  commerce  of  importance  which  will 
probably  increase  with  the  provision  of  better  facilities  for  navigation,  the  Board 
concurs  with  the  district  officer  and  the  division  engineer  in  the  opinion  that  Onan- 
cock River  is  worthy  of  further  improvement  by  the  United  States  m  the  manner  and 
to  the  extent  contemplated  by  the  project  presented  within. 

PAGAN  BIVEB,  VIBGINIA. 

Pagan  Kiver  is  a  tributary  of  the  JamesRiver,  entering  from  the  right 
bank  about  7  miles  above  Hampton  Roads.  The  head  of  navigation 
is  at  Smithfield,  about  8  miles  rrom  the  channel  in  the  James  Kiver. 

Pa^an  River  is  a  tidal  stream  with  a  normal  tidal  range  of  2.6  feet. 
The  nver  varies  in  width  from  4,500  feet  at  the  mouth  to  a  little  over 
100  feet  at  Smithfield  wharves.  The  navigable  channel  is  narrow  at 
all  points,  being  bordered  bv  extensive  tidal  flats  in  the  wider  parts  of 
the  stream.  The  river  banKs  alternate  from  side  to  side  between  high 
and  well-defined  clay  banks  and  marshy  areas. 

In  the  first  2  miles  of  the  river  below  Smithfield  are  three  sharp 
bends,  approximately  90  degrees.  These  sharp  bends,  with  the  exist- 
ing narrow  channel,  constitute  the  chief  difficulties  in  navigation,  and 
concerning  which  the  navigation  interests  complain. 

This  waterway  is  of  considerable  commercial  importance,  having  a 
general  commerce  reported  within  as  amounting  to  about  117.000 
tons,  valued  at  about  $7,500,000.  Two  steamers  make  regular  aaily 
trips  between  Smithfiela,  the  head  of  navigation,  8  miles  from  the 
mouth,  and  Norfolk,  and  these  are  reported  to  have  a  loaded  draft  of 
about  8  feet. 

The  following  report  of  the  Board  of  Engineers  on  a  recent  survey 
is  concurred  in  Dy  the  Chief  of  En^eers  and  printed  in  House  Docu- 
ment No.  397,  Sixtieth  Congress,  first  session: 

BOABD  OV  EnOINBBBS  FOB  RlYBBS  AND  HaBBOBS, 

Washington,  D.  C,  October  28, 1907. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 
Based  on  available  data,  the  district  officer  submits  a  plan  for  improving  the  navi- 
gation of  Pagan  River  by  str^ghtening  the  channel  at  the  bends,  at  an  estimated 

S.  Rep.  527,  ei— 2 ^18 
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coet  of  $4,600,  and  states  that  the  improvement  can  probably  be  maintained  at  an 
expense  averaging  about  $1,000  per  year. 

Considering  the  amount  and  value  of  the  commerce  involved,  this  expenditure 
•eems  reasonable,  and  therefore  the  Board  concurs  with  the  district  officer  and  the 
division  engineer  in  recommending  the  adoption  of  the  project  proposed  within. 
For  the  Board: 

D.  W.  Lock  WOOD, 
Colonelj  Corps  of  Engineen, 
Senior  Member  of  the  Board, 

RAPPAHANNOCK  BIYERy   VIRGINIA. 

The  lower  portion  of  the  Rappahannock  River  is  generallv  a  wide 
and  deep  body  of  water,  having  the  characteristics  or  a  tidal  estuary 
rather  tnan  of  a  fluvial  stream. 

The  obstructions  to  navigation  before  improvement  was  undertaken 
consisted  of  9  bars  in  the  upper  portion  of  the  river  between  Tap- 

gahannock  and  Fredericksburg,  over  which  the  ruling  depths  were 
'om  4  to  lOi  feet.  Seven  of  the  bars  were  in  the  12^  miles  of  river 
below  Fredericksburg.  Of  these  bars  Fredericksburg  bar,  with  a 
least  depth  of  4  feet,  and  Spottswood  bar,  4  miles  below  Fredericks- 
burg, with  a  least  depth  of  6  feet,  cfLUsed  the  most  delay  to  steam- 
boats and  vessels. 

The  project  for  this  improvement,  adopted  March  3,  1871,  as  modi- 
fied in  1879  and  in  1905,  provides  for  securing  a  channel  12  feet  deep 
and  100  feet  wide  between  Fredericksburg  and  Port  Royal  and  12 
feet  deep  and  200  feet  wide  between  Port  Royal  and  the  mouth  of  the 
river,  this  result  to  be  obtained  by  dredging  and  the  construction  of 
dikes,  the  latter  being  also  designed  to  secure  the  excavated  material 
^posited  behind  them. 

The  total  estimated  cost  of  the  revised  project  was  $363,288.86. 
exclusive  of  work  properly  chargeable  to  maintenance  and  estimated 
in  1905  to  cost  $38,500.  The  project  on  which  this  estimate  was  based 
was  adopted  by  Congress  by  act  approved  March  2,  1907*  This  act 
authorized  an  expenditure  of  $90^00  in  excess  of  the  amounts  therein 
and  theretofore  appropriated.  This  makes  the  limit  of  cost  of  the 
reviled  project  $393,633.12,  including  all  necessary  work  properly 
chargeable  to  maintenance  on  June  30, 1907.  The  contract  authoriza- 
tion of  $90,000  has  since  been  appropriated.  The  estimated  annual 
cost  for  further  maintenance  is  $10,000. 

The  amount  expended  to  June  30,  1909,  was  $464,156.27,  of  which 
$100,985.78  has  been  applied  to  maintenance  since  March  3,  1899. 
The  sum  of  $59,933.18  was  expended  prior  to  March  3,  1899,  in  re- 
,  dredging  freshet  deposits  and  in  repairs  to  dikes. 

The  following  sums  have  been  obtained  from  other  sources  than 
appropriations:  Damages  recovered  from  contractor's  sureties, 
$1,000,  and  proceeds  of  sale  of  property,  $110;  total,  $1,110.  This 
sum  had  not  oeen  expended  at  the  close  of  the  fiscal  year. 

The  expenditure  has  resulted  in  the  completed  improvement  of  13 
and  in  the  partial  improvement  of  7  bars  between  Fredericksburg 
and  the  mouth  of  the  river  by  means  of  dredging  and  rock  excava- 
tion, construction  of  dikes,  and  removal  of  two  wrecks  which  ob- 
structed navigation.  About  1,098,530  cubic  yards  of  material  has 
been  dredged,  1,537  cubic  yards  of  rock  excavated,  33,495  linear 
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feet  of  dikes  constructed,  8,290  linear  feet  of  dikes  repaired^  915 
linear  feet  of  riprap  dike  constructed,  and  1,655.8  cubic  yards  of  nprap 
stone  used. 

The  entire  project  is  now  about  90  per  cent  completed,  but  it  is 
estimated  that  $10,000  per  annum  is  required  for  mamtenance.  The 
work  carried  on  during  the  year  resulted  in  completing  all  the  dikes 
called  for  by  the  approved  project,  in  completmg  channels  to  the 
full  projected  dimensions  through  13  bars,  m  partially  completing 
channels  through  3  bars,  protectmg  spoil-banks  from  freshet  erosion, 
and  in  other  miscellaneous  work.  The  incidental  expenditure  was 
$65,020.51,  of  which  $14,079.73  was  applied  to  maintenance.  Dredg- 
ing was  carried  under  a  continuing  contract. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  at  mean 
low  water  over  the  shoalest  part  of  the  locality  under  iniprovement 
was  about  9  feet.  The  mean  ran^e  of  tide  is  about  3  feet.  Fredericks- 
burg, 106  miles  above  the  mouth,  is  the  head  of  navigation  for  steamers 
and  oarges.  Falmouth,  3  miles  farther  up,  is  the  nead  of  navigation 
for  small  scows,  lighters,  and  launches. 

The  principal  articles  of  commerce  are  railroad  ties,  lumber,  farm 
produce,  grain,  cord  wood,  fertiUzers,  flour,  canned  goods,  coa^, 
manufactures,  and  general  merchandise.  The  receipts  and  ship- 
ments during  1908  amounted  to  about  395,842  tons,  and  were  esti- 
mated to  be  worth  about  $6,485,797. 

The  work  done  has  been  of  benefit  to  commerce,  and  it  is  under- 
stood that  freight  rates  have  been  reduced. 

It  is  proposed  to  apply  the  additional  appropriation  recommended 
toward  the  maintenance  of  dred^ng,  of  dike  construction,  of  work 
already  done,  and  work  that  will  be  completed  with  funas  now  in 
hand. 

At  Fredericksburg  bar  new  deposits  of  sand  are  formed  by  each 
recurring  freshet,  and  shoaUng  is  eiao  constantly  taking  place,  though 
less  rapidly,  at  some  of  the  lower  bars.  This  explains  the  estimate  of 
$10,000  being  required  annually  for  maintenance. 

July  1,  1908,  balance  unexpended $95,203.24 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 15,000.00 

Amount  appropriated  by  Bundry  civil  act  approved  March  4,  1909 32, 000. 00 

142, 203. 24 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $50, 940. 78 

For  maintenance  of  improvement 14, 079.  73 

65,020.61 

July  1,  1909,  balance  unexpended 77,182.73 

July  1,  1909,  outstanding  liabilities 79L  33 

July  1,  1909,  balance  available 76, 391. 40 

July  1,  1909,  amount  covered  by  uncompleted  contracts 58, 403.  67 

Amount  (estimated)  required  for  completion  of  existing  project 7, 332.  27 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  im- 
expended  July  1,  1909 30,000.00 
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UPPEB  MACHODOG  GBEEK,  YIBGINIA. 

The  following  is  printed  in  Rivers  and  Harbors  Committee  Docu- 
ment No.  4,  Sixty-first  Congress,  second  session: 

War  Department, 
Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  C,  December  20,  1909. 

Sir:  1.  The  Board  has  the  honor  to  submit  its  report  in  response  to  the  following 
resolution  of  the  Committee  on  Rivers  and  Harbors  of  the  House  of  Representatives: 

*^  Resolved,  That  the  Board  of  Engineers  for  Rivers  and  Harbors,  created  by  the  act 
of  June  thirteenth,  nineteen  hundred  and  two,  be  reauested  to  reexamine  upper 
Machodoc  Creek,  Virginia,  with  a  view  to  ascertaining  wnether,  by  reason  of  changed 
conditions  or  otherwise,  the  said  stream  is  not  now  worthy  of  improvement;  and  if  so, 
to  what  extent/' 

2.  In  order  to  secure  the  necessarv  information  on  which  to  base  its  report,  the  Board 
requested  that  the  district  officer  be  directed  to  investi^te  present  conditions  and 
submit  a  report  thereon  with  particular  reference  to  physical  or  commercial  changes, 
if  any,  since  the  date  of  the  last  report  on  preliminary  examination,  published  in 
House  Document  No.  136,  Fifty-nintn  Congress,  first  session.  Such  a  report  has  been 
received,  and  as  it  covers  the  case  quite  fully  it  is  forwarded  herewith  as  an  appendix 
to  this  report.  In  addition  to  the  information  thus  secured,  the  Board  listened  to 
statements  made  by  interested  parties  at  a  hearing  given  at  the  request  of  Hon.  C.  C. 
Carlin,  M.  C,  on  December  13,  1909. 

3.  Investigation  at  the  time  of  the  former  inquiry  indicated  that  the  number  of 
persons  likely  to  be  benefited  by  the  improvement  was  about  500,  and  the  value  of 
the  commerce  handled  was  estimated  at  about  $20,000,  while  it  appears  from  the  pres- 
ent report  of  the  district  o|&cer  and  from  statements  made  at  the  hearing  that  the 
benefits  expected  from  the  improvement  would  extend  to  about  1,000  persons  and 
^at  the  value  of  present  commerce  is  estimated  to  amount  to  $150,000  to  $200,000. 

4.  Estimates  have  been  prepared  for  a  channel  6^  feet  deep  at  low  tide  and  100  feet 
wide  from  the  mouth  of  the  creek  to  Little  Ferry  and  6  feet  deep  and  50  feet  wide  from 
Little  Ferry  to  Milford  Landing.  The  cost  of  improving  the  first  reach — ^mouth  to 
Little  Ferry — is  estimated  at  $13,800,  with  an  annual  maintenance  charge  of  $800, 
and  for  the  whole  improvement  to  Milford  the  estimate  is  $23,200  and  $1,600  annually 
for  maintenance. 

5.  From  a  consideration  of  all  the  facts  and  information  now  available  the  Board 
has  arrived  at  the  conclusion  that  this  waterway  is  worthy  of  improvement  from  the 
mouth  to  Milford  Landing,  at  an  estimated  cost  of  $23,200  and  $1,600  annually  there- 
after for  maintenance,  and  that  it  is  advisable  for  tiie  General  Government  to  under- 
take the  work. 

For  the  Board: 

Very  respectfully,  W.  C.  Langfitt, 

Lieut.  CoL,  Corps  of  Engineers,  Senior  Member  Present 

The  Chief  of  Engineers,  U.  S.  Army, 

Washington,  D.  C, 

Upper  Machodoc  Creek  is  a  tributary  of  Potomac  River,  which 
it  enters  from  the  right  shore  about  64  miles  below  Washington,  D.  C. 
The  creek  is  situated  entirely  in  King  George  County,  Va.,  and  is  at 

E resent  navigable  at  mean  tide  by  light -oraft  steamers  to  Milford 
landing,  about  7.7  miles  above  the  mouth  of  the  creek.  The  lower 
Sortion  of  the  creek  partakes  of  the  character  of  a  tidal  estuary,  the 
uvial  discharge  being  very  small,  and  is  used  for  a  harbor  of  refuge 
for  saiUng  vessels  engaged  in  the  oyster  business  in  that  vicinity. 

Two  steamers,  drawing  6  to  6  feet  of  water,  belonging  to  the  Poto- 
mac and  Chesapeake  Steamboat  Company,  now  enter  the  creek  two 
and  three  times  a  week,  respectively,  on  their  way  from  Washington 
to  river  points  below  this  creek,  and  on  their  return  reenter  the 
creek.  These  steamers  ascend  as  far  as  Brick  House  wharf,  stopping 
at  intermediate  wharves,  tide  permitting. 

One  steamer,  drawing  from  4  to  5  feet  of  water,  belonging  to  the 
Potomac  Navigation  Company,  now  enters  the  creek  three  times  a 
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week.  This  steamer  plys  between  Washington  and  Milford  Landing 
on  this  stream  and  touches  at  intermediate  points  on  the  creek  and 
on  the  Potomac  River. 

UBBAKA   GBEEK;  VIROINIA. 

Before  the  improvement  of  Urbana  Creek,  a  tributary  of  the  Rap- 
pahannock, a  bar  existed  outside  the  mouth,  over  which  but  6)  feet 
could  be  carried  at  low  tide,  and  there  was  a  shoal  within  the  creek 
with  a  ruling  depth  of  7  feet. 

The  project  for  this  improvement,  adopted  March  3,  1879,  and 
modified  in  1883,  1888,  and  1897,  provides  for  dredging  a  channel 
150  feet  wide  and  10  feet  deep  through  the  outer  and  inner  bars, 
with  a  turning  basin  of  the  same  depth  at  the  head,  for  a  series  of 
spur  dikes  at  Bailey  Point,  and  for  a  stone  jetty  to  protect  the  cut 
tnrough  the  outer  bar.    The  final  revised  estimate  of  cost  is  $70,000. 

The  amount  expended  to  June  30,  1909,  was  $43,319.78,  of  which 
$10,989.48  has  been  applied  to  maintenance  since  March  3,  1899. 
As  a  result  of  this  expenditure  there  has  been  dredged  a  channel  10 
feet  deep  and  150  feet  wide  through  the  outer  bar,  a  channel  10  feet 
deep  and  150'feet  wide  through  the  inner  bar,  and  a  turning  basin- 10 
feet  deep  at  the  steamboat  wharf.  These  channels  have  been 
redredged  where  shoaling  had  occurred. 

Harbor  lines  have  been  established.  Seven  hundred  and  eighty- 
three  linear  feet  of  jetty  has  been  constructed.  The  total  amount  of 
material  dredged  from  the  channel  is  about  144,300  cubic  yards. 
There  has  been  placed  on  the  jetty  about  1,095.4  cubic  yards  of  stone. 

The  work  during  the  fiscal  year  consisted  in  entering  mto  a  contract 
for  the  extension  of  the  jetty,  in  a  survey,  in  an  inspection,  and  in 
miscellaneous  office  work,  the  incidental  expenditure  thereto  being 
$180.37,  which  was  applied  to  maintenance. 

The  maximum  draft  that  could  be  carried  on  June  30,  1909,  at 
mean  low  tide  over  the  shoalest  part  of  the  locality  under  improve- 
ment was  about  10  feet.  The  mean  range  of  tide  is  1.5  feet.  The 
town  of  Urbana,  at  the  mouth  of  the  creek,  is  the  head  of  navigation 
for  steamers  and  large  vessels,  while  small  vessels  ascend  the  stream 
for  a  distance  of  3  or  4  miles. 

The  principal  articles  of  commerce  are  lumber,  ovsters,  cord  wood, 
excelsior,  coal,  farm  produce,  canned  goods,  railroad  ties,  bricks, 
pickles,  manuiactured  clothing,  fertilizer,  and  general  merchandise. 
The  receipts  and  shipments  during  1908  amounted  to  about  29,000 
tons,  and  were  estimated  to  be  worth  $991,503. 

The  work  done  has  been  of  benefit  to  commerce,  and  it  is  under- 
stood that  freight  rates  have  been  reduced. 

Work  on  this  improvement  was  suspended  between  1903  and  1907 
pending  the  result  of  legal  proceedings  instituted  by  the  Government 
to  secure  the  removal  of  part  of  a  wharf  which  projected  into  the 
proposed  channel  and  which  had  been  built  in  violation  of  the  pro- 
visions of  the  act  of  March  3,  1899. 

The  wharf  was  finally  altered  in  accordance  with  the  requirements 
of  the  War  Department. 

It  is  proposed  to  appl;^  the  additional  appropriation  recommended 
to  the  extension  and  maintenance  of  the  jetty,  the  construction  of  a 
spur  dike  at  Bailey  Point,  and  the  redredging  of  the  outer  bar. 
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The  additional  work  proposed  is  partly  for  the  extension  of  benefits 
and  partly  for  the  preservation  of  the  work  already  done. 

July  1, 1908,  balance  unexpended 1360.59 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 4,000.00 

4, 360. 59 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 180. 37 

July  1,  1909,  balance  unexpended 4,180.22 

July  1,  1909,  amount  covered  by  uncompleted  contracts 2, 640. 00 

Amoimt  (estimated)  required  for  completion  of  existing  project 33, 489. 48 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 17, 000. 00 

TOBK,    MATTAPONI,    AND   PAMUNKEY   BIVEBS,    AND   OCCOQUAN   CBEEK, 

VIRGINIA. 

(a)  York  River, — Prior  to  improvement  24  feet  could  be  carried 
up  York  River  for  a  distance  or  32  miles,  to  Potopotank  bar,  over 
wnich  the  ruling  depth  was  18 J  feet.  West  Point  bar,  the  only  other 
obstruction  to  navigation,  had  a  least  depth  of  15^  feet. 

The  project  for  this  improvement,  adopted  June  14,  1880,  and 
revised  in  1884  and  1887,  provides  for  dredging  channels  22  feet 
deep  at  mean  low  water  and  400  feet  wide  through  the  bars,  and  for 
the  construction  of  a  dike  along  the  right  bank  at  West  Point  bar 
to  maintain  the  channel,  at  a  total  estimated  cost  of  $308,800. 

The  amount  expended  to  June  30,  1909,  was  $258,685.04,  of  which 
$30,761.81  was  applied  to  maintenance  subsequent  to  March  3,  1899. 
This  expenditure  has  resulted  in  a  dredged  channel  105  feet  wide  and 
22  feet  deep  at  Potopotank,  and  another  22  feet  deep  and  160  to  260 
feet  wide  at  West  Point  bar.  A  training  dike  10,142  feet  long  has 
been  constructed  at  West  Point  bar,  of  which  4,818  linear  feet  has 
been  rebuilt  and  3,474  linear  feet  has  been  repaired.  The  total 
amount  of  material  dredged  from  the  channels  is  about  1,160,100 
cubic  yards. 

The  entire  project  is  now  about  60  per  cent  completed. 

The  work  of  maintenance  djLiring  the  fiscal  year  consisted  in  re- 
building the  dike,  repairs  to  plant,  and  miscellaneous  incidental  work. 

The  maximum  draft  that  could  be  carried  on  June  30,  1909,  at 
mean  low  tide  over  the  shoalest  part  of  the  locality  under  improve- 
ment was  about  19  feet.  The  mean  range  of  tides  is  about  3  feet. 
York  River  is  navigable,  throughout  its  entire  length  of  41  miles,  to 
West  Point  at  its  head. 

The  principal  articles  of  commerce  are  lumber,  oysters,  cord  wood, 
tobacco,  railroad  ties,  farm  produce,  ship  timber,  piles,  and  general 
merchandise.  The  receipts  and  shipments  during  1908  amounted  to 
about  178,445  tons,  and  were  estimated  to  be  worth  about  $7,222,846. 

The  work  done  has  been  of  much  importance  to  commerce,  and  it 
is  understood  that  freight  rates  have  been  somewhat  reduced. 

It  is  proposed  to  apply  the  additional  appropriation  recommended 
to  the  repair  of  the  dike  and  to  redredging  the  channels. 

The  additional  work  proposed  is  for  maintenance  of  work  already 
done. 

Amount  (estimated)  required  for  completion  of  existing  project $59, 689.  95 
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(h)  MaMaponi  River. — ^The  Mattaponi  River  is  navigable  for  small 
steamers  ana  vessels  from  its  mouth  to  Avlett;  about  39  miles  aboro, 
and  navigable  for  small  lighters  and  rafts  from  Aylett  to  Mondajf 
bridge,  16  miles  farther.  At  the  time  of  the  adoption  of  the  projeet 
the  obstructions  to  5^foot  navigation  below  Aylett  consisted  of  7 
bars,  upon  which  the  ruling  dept&  at  low  tide  varied  from  2.4  to  d-.S 
feet.  Above  Aylett  there  were  numerous  bars,  but  no  work  upon 
them  has  been  proposed.  The  river  was  also  obstructed  by  snags, 
wrecks,  and  overhanging  trees. 

The  original  project  for  improvement,  adopted  Jime  14,  1880,  pro* 
vided  for  the  removal  of  sna^,  wrecks,  and  leaning  trees  below  Mon- 
day bridge,  and  the  improvement  of  tiie  bars  below  Aylett,  so  as  ta 
give  a  depth  of  5^  feet  at  low  tide  and  a  channel  width  of  40  feet,  at 
an  estimated  cost  of  $34,059.  This  project  was  extended  by  the  terms 
of  the  river  and  harbor  act  of  July  13,  1892,  which  provided  for  the 
removal  of  snags  as  far  up  as  Guineas  bridge,  near  Milford  station 
on  the  Richmond,  Fredericksburg  and  Potomac  Railroad.  The  esti- 
mated cost  of  this,  which  is  the  present  project,  is  $72,100. 

The  amount  expended  to  June  30,  1909,  was  $51,790.84,  of  which 
$18,022.34  has  been  applied  to  maintenance  since  March  3,  1899. 
This  expenditure  resulted  in  the  removal  of  snags,  logs,  and  over- 
hanging trees  from  the  river  between  the  mouth  and  Monday  bridge, 
and  in  keeping  the  river  below  Aylett  free  from  such  obstructions; 
in  constructing  2,297  linear  feet  of  dike  at  Robinson  bar,  and  in 
dredging  channels  of  the  full  projected  dimensions  through  line  Tree, 
Latan6,  Robinson,  Presque  Isle,  Sales,  Walker,  and  Jones  bars.  The 
total  amount  of  material  dredged  from  the  channels  is  about  69,613 
cubic  yards.    The  entire  project  is  now  about  35  per  cent  completed. 

The  work  of  maintenance  during  the  fiscal  year  consisted  of  dredg- 
ing, of  snagging  the  river,  and  of  engineering  and  miscellaneous 
incidental  office  expenses. 

The  maximum  draft  that  could  be  carried  at  mean  low  water  over 
the  shoalest  part  of  the  channel  June  30,  1909,  was  3  feet  at  Walker 
bar.     The  mean  range  of  tide  is  about  3.5  feet. 

The  principal  articles  of  commerce  are  lumber,  cord  wood,  farm 
produce,  railroad  ties,  ship  timber,  piles,  and  general  merchandise. 
The  receipts  and  shipments  during  1908  amounted  to  about  95,069 
tons,  and  were  estimated  to  be  worth  about  $1,329,548. 

The  work  done  has  been  of  considerable  benefit  to  commerce,  and 
it  is  understood  that  not  only  have  shipments  been  facilitated,  but 
that  freight  rates  have  been  somewhat  reduced. 

It  is  proposed  to  apply  the  additional  appropriation  recommended 
to  dredging,  dike  construction,  and  to  snagging. 

The  additional  work  proposed  is  partly  necessary  to  make  the  im- 
provement available,  partly  for  the  extension  of  benefits,  and  partly 
for  the  preservation  of  work  already  done. 

Amount  (estimated)  required  for  completion  of  existing  project $30, 841. 03 

(c)  PamunJcey  River, — At  the  time  of  the  adoption  of  the  proiect 
for  the  improvement  of  Pamunkey  River  a  draft  of  7  feet  could  be 
carried  at  low  tide  to  Buckland  bar,  38^  miles  above  its  mouth. 
Between  this  bar  and  Bassett  Ferry,  a  distance  of  8J  miles,  there 
were  four  bars,  the  ruling  depths  on  which  varied  from  2^  to  5^  feet. 
Besides  these  bars  the  river  was  obstructed  by  wrecks,  logs,  snags,^ 
and  overhanging  trees. 
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The  original,  which  is  also  the  existing,  project  for  the  improve- 
ment of  this  river  was  adopted  June  14,  1880,  and  amended  in  1885 
and  1908.  It  contemplates  securing  a  channel  7  feet  deep  and  100 
feet  wide  between  Bassett  Ferry  and  the  mouth  of  the  river,  this 
result  to  be  obtained  by  dredging  and  the  construction  of  dikes,  the 
latter  being  also  designed  to  secure  the  dredged  material  deposited 
behind  them.  The  wrecks,  snags,  logs,  and  trees  obstructing  naviga- 
tion are  also  to  be  removed.  The  estimated  cost  of  the  revised 
project  is  $55,000.  It  is  estimated  that  an  expenditure  of  $5,000  is 
now  req[uired  for  maintenance,  in  addition  to  tne  work  which  can  be 
done  with  available  funds,  and  that  in  future  the  cost  of  maintenance 
will  be  $4,000  every  four  years. 

The  amount  expended  to  June  30,  1909,  was  $34,263.57,  of  which 
$4,073.99  was  applied  to  maintenance  after  March  3,  1899.  This 
expenditure  has  resulted  in  dredging  channels  100  feet  wide  and 
7  feet  deep  through  Buckland  bar,  70  feet  wide  and  7  feet  deep 
through  Hogan  bar,  and  95  feet  wide  and  6  to  7  feet  deep  througn 
Skidmore  bar;  in  the  construction  of  1,478  linear  feet  of  sheet  pue 
dikes  at  Spring  and  Skidmore  bars;  in  the  construction  of  14  perme- 
able spur  dikes,  aggregating  in  length  2,332  linear  feet,  at  Buckland 
and  Hogan  bars;  in  removing  parts  of  eight  wrecks,  and  in  removing 
snags  and  similar  obstructions  irom  about  50  miles  of  river  and  keep- 
ing it  free  from  such  obstructions.  The  total  amount  of  material 
dredged  from  the  channels  is  about  24,485  cubic  yards. 

The  entire  project  is  now  about  55  per  cent  completed. 

The  work  of  improvement  done  during  the  fiscal  year  consisted 
of  dredging,  and  construction  of  permeable  spur  dikes,  and  the  inci- 
dental expenses  thereto  were  $5,754.97.  The  work  of  maintenance 
done  during  the  fiscal  year  consisted  of  resnagging  the  lower  50  miles 
of  river,  and  its  incidental  expenses  were  $1,201.94. 

The  maximmn  draft  that  could  be  carried  on  June  30,  1909,  at 
mean  low  tide  over  the  shoalest  part  of  the  locality  under  iinprove- 
ment  was  5  feet.  The  mean  range  of  tide  is  about  3^  feet.  Bassett 
Ferry,  47  miles  above  the  mouth  of  the  river,  is  the  head  of  naviga- 
tion for  vessels  drawing  5  feet  and  navigation  by  small  lighters  and 
rafts  extends  about  15  miles  above. 

The  principal  articles  of  commerce  are  lumber,  cord  wood,  rail- 
road ties,  ship  timber,  piles,  and  grain.  The  receipts  and  shipments 
during  1908  amoimted  to  about  49,107  tons  and  were  estimated  to 
be  worth  about  $559,516. 

The  work  done  has  been  of  benefit  to  commerce,  and  it  is  under- 
stood that  not  onlv  have  shipments  been  f aciUtated,  but  freight  rates 
have  been  reduced.. 

It  is  proposed  to  apply  the  additional  appropriation  recommended 
to  dredging,  snagging,  and  dike  construction,  as  provided  for  by  the 
approved  project. 

The  additional  work  proposed  is  necessary  to  make  the  improve- 
ment available,  and  for  maintenance  and  preservation  of  the  work 
already  done. 

Maps  of  the  locality  may  be  found  in  the  Annual  Reports  of  the 
Chief  of  Engineers  for  1887,  1888,  and  1890. 

For  reference  to  the  report  on  an  examination  and  survey  of 
Pamunkey  River,  see  page  213  of  the  Awiual  Report  of  the  Chief  of 
Engineers  for  1904. 

Amount  (estimated)  required  for  completion  of  existing  project |16, 173. 99 
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(d)  Occoquan  Creek, — In  1872  navigation  in  Occoquan  Creek,  a 
tributary  of  the  Potomac  River,  was  obstructed  by  three  bars,  over 
which  but  1.2  feet  could  be  carried  at  low  tide.  Aside  from  these 
obstructions  the  creek  was  amply  wide  and  deep  at  low  tide  for  vessels 
drawing  up  to  5  feet. 

The  original  project  for  improvement,  adopted  March  3,  1873,  and 
modified  m  1879,  provided  for  dredging  channels  100  feet  wide  and  5 
feet  deep  through  the  bars  below  the  town  of  Occoquan,  and  the 
construction  of  a  dike  at  Sand  bar,  at  an  estimated  cost  of  $25,000. 
Four  appropriations  were  made  from  1873  to  1878,  aggregating 
$25,000,  and  in  1880  the  improvement  was  regarded  as  completed. 

The  existing  project  for  tni8  stream,  adopted  September  19,  1890, 
and  extended  by  act  of  March  2,  1907,  contemplates  the  dredging 
of  channels  6  feet  deep  through  the  five  bars  obstructing  6-foot  navi- 
gation below  the  town  of  Occoquan.  These  channels  are  to  be  100 
feet  wide,  except  through  the  outer  bar  and  the  lower  2,000  feet  of  the 
bar  next  above  it,  where  the  channel  is  to  be  150  feet  wide.  Dikes  are 
to  be  constructed  at  the  upper  three  bars.  The  estimaced  cost  of  the 
project  as  modified  is  $64,000. 

The  amoxmt  expended  under  the  existing  project  to  June  30,  1909, 
was  $50,797.97,  or  which  $14,713.63  was  applied  to  maintenance  sub- 
sequent to  March  3,  1899.  As  a  result  of  this  expenditure,  channels 
of  the  full  projected  dimensions  have  been  dredged  through  all  of  the 
bars  and  redredged  where  shoaling  occiured,  and  1,696  linear  feet  of 
dike  has  been  constructed  at  Occoquan  bar  and  Sand  bar  and  repaired 
where  injured  by  freshets  and  ice. 

The  total  amount  of  material  dredged  from  the  channels  is  about 
341,145  cubic  yards.  There  has  been  placed  in  the  dikes  about  6,475 
cubic  yards  of  stone. 

The  entire  project  is  now  about  60  per  cent  completed. 

The  work  of  maintenance  during  the  year  consisted  in  an  inspec- 
tion and  miscellaneous  office  work. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  at  mean 
low  water  over  the  shoalest  part  of  the  locality  under  improvement 
was  6  feet.  The  mean  range  of  tide  is  about  2  feet.  The  town  of 
Occoquan,  6  miles  above  the  mouth,  is  the  head  of  navigation. 

The  principal  articles  of  commerce  are  railroad  ties,  building  sand, 
piles,  cord  wood,  lumber,  grain,  farm  produce,  coal,  and  flour.  The 
receipts  and  shipments  during  1908  amounted  to  about  25,958  tons, 
and  were  estimated  to  be  worth  $101,931. 

The  work  done  has  been  of  great  benefit  to  navigation  in  this  creek, 
and  it  is  understood  that  not  only  have  shipments  been  facilitated, 
but  freight  rates  have  been  materially  reduced. 

It  is  proposed  to  apply  the  additional  appropriation  recommended 
to  construction  of  dikes  and  maintaining  the  channels  of  the  project. 

The  additional  work  proposed  is  for  the  purpose  of  extension  of 
benefits  and  maintenance  of  the  work  already  done. 

Amount  (estimated)  required  for  completion  of  existing  project $26, 614. 22 

CONSOLIDATED. 

July  1, 1908,  balance  unexpended 31, 202. 48 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 40,000.00 

Amoimt  received  by  allotment 5, 981. 31 

77, 183.  79 
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June  SO,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $11, 385. 54 

For  maintenence  of  improvement 26, 120. 24 

137, 505. 78 

July  1,  1909,  balance  unexpended 39,678.01 

July  1,  1909,  outstanding  liabilities 2, 319. 78 

July  1,  1909,  balance  available 37, 358. 23 

July  1,  1909,  amount  covered  by  uncompleted  contracts 7, 138. 69 

Amount  (estimated)  required  for  completion  of  existing  project 133, 319. 19 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 100, 000. 00 

WATBBWAY  ON  THE   COAST   OF  VIBGINIA. 

Following  are  extracts  from  a  report  on  a  recent  survey  contained 
in  House  Document  No.  957,  Sixtieth  Congress,  first  session: 
The  Chief  of  Engineers,  in  submitting  the  report,  says : 

Cat  River  is  a  link  in  the  chain  of  inland  waterways  on  the  Atlantic  side  of  the 
eastern  shore  of  Viiginia.  On  the  north  it  connects  with  Bogues  Bay,  in  which  the 
depths  are  less  than  in  Cat  River,  so  that  any  improvement  of  the  river  to  be  of  value 
must  be  supplemented  bv  a  similar  improvement  of  the  bay.  While  Bogues  Bay  ia 
not  named  in  the  act  authorizing  this  examination,  it  would  appear  that  an  increase 
of  depth  through  the  bay  is  essentially  an  integral  part  of  any  proposed  plan  of  improve- 
ment of  the  river. 

The  project  proposed,  therefore,  is  to  dredge  a  channel  4  feet  deep  at  mean  low 
water  tnroughout  Cat  River  and  across  Boj^ues  Bay,  with  bottom  widths  of  25  feet 
in  the  river  and  50  feet  in  the  bay,  widening  the  channel  where  necessary  at  sharp 
bends.  The  cost  of  the  work  is  estimated  at  $12,100,  with  |1,200  annually  for  main- 
tenance after  completion. 

I  concur  in  the  opinion  of  the  district  officer,  the  division  engineer,  and  the  Board 
of  Engineers  for  Rivers  and  Harbors  that  the  locality  is  worthy  of  improvement  in 
the  manner  now  proposed. 

The  commerce  of  the  river  is  described  in  the  report  on  the  pre- 
liminary examination  as  follows : 

Cat  River  is  used  mainly  for  the  transportation  of  oysters  from  the  bays  south  of 
Chincoteague  to  Chincoteague,  from  whicn  point  they  are  shipped  to  markets  by  rail 
via  Franklin  City.  There  is  also  a  considerable  traffic  in  other  articles.  Statistics 
collected  in  regard  to  the  present  annual  commerce  through  Cat  River  are  as  follows: 

500,000  bushels  oysters 1500,000 

12,000,000  clams 72, 000 

600,000  bushels  shells 54,000 

187 , 500  bushels  sweet  potatoes .* 150, 000 

75,000  bushels  round  (white)  potatoes 116, 250 

3,000  cords  wood 14,250 

700  tons  coal 5,600 

1,000  tons  hay 28, 000 

100,000  bushels  grain  and  feed 75, 000 

Total 1, 01 5, 100 

It  was  stated  that  with  100  licensed  business  places,  the  yearly  business  of  Chin- 
coteague, in  addition  to  the  above,  is  $2,000,000. 

Craft  engaged  in  the  above  business  were  given  as  follows: 

400  small  boats,  not  res^istered,  valued  at  $300  each $120, 000 

45  gasoline  boats,  valued  at  $850  each 38,  250 

107  boats  between  5  and  20  tons,  valued  on  an  average  of  $500  each 53,  500 

22  vessels  over  20  tons,  averaging  in  value  $3,000  eacn 66, 000 

1  steamer,  valued  at 3, 500 

150  barges  and  scows,  averaging  in  value  $250  each 37, 500 

Total 318,750 
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INLAND  WATER  ROUTE   FROM   NORFOLK,   VA.,   TO   ALBEMARLE   SOUND, 
NORTH  CAROLINA,  THROUGH  CURRITUCK  SOUND. 

This  route  extends  from  Norfolk,  Va.,  to  Albemarle  Sound,  via  the 
Southern  Branch  of  the  Elizabeth  River,  Albemarle. and  Chesapeake 
Canal,  North  Landing  River,  Currituck  Sound,  Coanjock  Bay,  North 
Carolina  Cut,  and  North  River.  The  canal  and  cut  mentioned  are 
now  controlled  by  a  private  corporation. 

This  route  had  originally  a  good  5-foot  mean  low-water  channel, 
but  navigation  was  obstructed  by  snags,  sunken  logs,  and  overhanging 
trees.     Snarp  bends  added  to  the  other  dijQSculties  of  navigation. 

Until  the  act  of  September  19,  1890,  the  work  of  improvement  was 
carried  on  under  several  separate  projects,  upon  which  a  total  of 
$240,169.69  had  been  expended.  By  that  act  all  these  projects  were 
consolidated. 

The  present  project,  adopted  September  19,  1890,  provides  for 
obtaining  a  channel  80  feet  wide  and  9  feet  deep  at  mean  low  water 
through  the  whole  extent  of  the  waterway  to  be  improved  by  the 
United  States,  at  an  estimated  cost  of  $360,667.08,  including  the  pre- 
vious expenditures  above  mentioned.  The  project  is  considered  as 
complete,  the  additional  work  required  being  tor  maintenance.  Since 
September  19,  1890,  and  up  to  June  30,  1909,  the  sum  of  $61,987.64 
has  been  expended  upon  this  improvement  and  $33,234.30  upon 
maintenance. 

The  expenditures  during  the  fiscal  year  were  appUed  to  mainte- 
nance. 

The  work  consisted  in  keeping  the  waterway  clear  of  sunken 
obstructions.  • 

The  amount  estimated  as  a  profitable  expenditure  for  the  fiscal  year 
ending  June  30,  1911,  will  be  appUed  in  maintaining  the  improvement 
bv  keeping  the  various  channels  clear  of  logs,  snags,  and  similar 
obstructions,  and  in  redredgin^  parts  of  the  channel  through  Currituck 
Sound  where  these  have  deteriorated. 

The  channels  through  the  various  portions  of  the  route  are  now 
from  60  to  80  feet  wide  and  have  a  depth  of  9  feet  at  mean  low  water. 
The  draft  of  vessels  which  can  pass  through  the  route  at  mean  low 
water  on  June  30,  1909,  is  9  feet.     The  route  is  about  67  miles  long. 

There  is  no  lunar  tide  in  any  portion  of  the  route,  except  in  the 
Southern  Branch  of  the  EUzabeth  River,  where  the  average  rise  and 
fall  is  2.7  feet.  In  the  other  sections  the  water  level  varies  according 
to  the  velocity  and  direction  of  the  wind,  for  which 'an  allowance  of 
0.5  foot  is  maae,  but  severe  storms  may  cause  an  elevation  or  depres- 
sion of  2  feet  or  more. 

The  commerce  has  varied  considerably  since  the  route  was  opened 
to  navigation.  The  highest  reported  was  for  the  calendar  year  1890, 
when  it  amounted  to  403,111  tons.  Since  that  time  it  has  decreased 
considerably,  and  for  the  calendar  year  1908  it  amounted  to  133,081 
tons;  value  not  known.  The  principal  items  of  shipment  consist  of 
coal,  fertilizer,  and  timber  products. 

The  gradual  decrease  in  the  commerce  of  the  route  is  due  to  the 
depletion  of  the  forests  and  the  consequent  decrease  in  timber  ship- 
ments. 

It  has  not  been  found  possible  to  ascertain  what  effect,  if  any,  the 
improvement  has  had  upon  freight  rates. 
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Considerable  difficulty  is  experienced  in  keeping  this  waterway  free 
from  obstructions  by  loga  dropped  from  rafts  due  to  the  improper 
construction  of  the  rafts,  and,  in  the  absence  of  any  adequate  laws 
permitting  the  Engineer  Department  to  control  the  construction  of 
rafts,  it  has  been  round  impossible  to  prevent  the  frequent  occur- 
rence of  these  obstructions. 

July  1,  1908,  balance  unexpended 11,827.16 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 1,500.00 

3, 327. 16 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 1, 478. 10 

July  1,  1909,  balance  unexpended 1, 849. 06 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 10, 000. 00 

WATERWAY  FROM  NORFOLK,  VA.,  TO  THE  SOUNDS  OF  NORTH  CAROLINA 

This  waterway  extends  from  Norfolk,  Va.,  via  the  Southern 
Branch  of  the  Elizabeth  River  to  Deep  Creek,  thence  through  the 
Dismal  Swamp  Canal  to  South  Mills,  N.  C,  and  from  the  latter 
point  through  Turners  Cut  to  the  Pasquotank  River,  to  Albemarle 
oound,  and  thence  to  Pamlico  Sound  by  Croatan  Sound. 

The  draft  which  could  be  carried  through  this  waterway  at  the 
time  of  the  adoption  of  the  project  for  improvement  was  limited  to 
2i  feet  at  mean  low  water,  owing  to  tjie  deterioration  of  the  Dismal 
Swamp  Canal,  which  originally  had  had  a  depth  of  about  6  feet. 

The  project,  adopted  March  3,  1899,  provides  for  the  dredging 
of  channels  in  Deep  Creek,  Turners  Cut,  through  a  shoal  in  the 
Pasquotank  River  near  Ship  Yard  bar,  and  through  a  bar  in  Cro- 
atan Sound  near  Croatan  light.  All  these  channels,  except  the  last 
named,  were  to  be  100  feet  wide  and  10  feet  deep  at  mean  low  water. 
The  Croatan  channel  was  to  be  200  feet  wide  and  12  feet  deep  at 
mean  low  water.  For  the  protection  of  these  channels  sheet  piling 
was  to  be  driven  where  necessary.  The  estimated  cost  of  this  work 
was  $274,310. 

Up  to  June  30,  1909,  the  sum  of  $251,196.46  had  been  expended 
on  the  project  and  $9,090.91  on  its  maintenance.  The  project  has 
been  completed,  and  the  additional  work  required  is  for  maintenance. 

The  amount  reported  as  expended  during  the  fiscal  year  for  main- 
tenance was  applied  toward  expenses  of  inspections  of  the  water 
route  made  from  time  to  time,  dredging  in  Deep  Creek,  Virginia, 
and  removing  sunken  obstructions  in  the  Pasquotank  River,  North 
Carolina. 

The  amount  estimated  as  a  profitable  expenditure  for  the  fiscal 
year  ending  June  30,  1911,  will  be  applied  toward  removal  of  obstruc- 
tions and  toward  dredging  for  the  purpose  of  maintaining  the  improve- 
ment. 

On  June  30,  1909,  vessels  drawing  10  feet  of  water  can  at  mean 
low  water  navigate  tnrouffh  all  sections  of  the  route  which  have  been 
improved  by  the  United  States.  The  canal,  which  extends  from 
Deep  Creek  to  South  Mills,  is  maintained  at  the  expense  of  a  private 
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corporation,  which  tries  to  keep  it  available  for  vessels  of  10  feet 
draft,  but  on  June  30,  1908,  the  limiting  depth  for  the  entire  route 
was  only  9  feet,  owing  to  the  existence  of  shoal  places  in  the  canal. 
Deep  Creek  is  the  only  tidal  portion  of  the  improvement,  and  there 
the  rise  and  faU  averages  3  reet.  In  the  other  sections  the  water 
level  changes  according  to  the  direction  and  velocity  of  the  wind. 
The  route  is  about  67  miles  in  length. 

The  conmierce  for  the  calendar  year  1908  is  reported  to  have 
amounted  to  319,573  tons,  valued  at  15,613,700.  The  main  items 
of  conmierce  are  coal,  fertilizer,  timber,  and  farm  products. 

It  has  not  been  found  practicable  to  ascertain  what  effect,  if  any, 
the  improvement  has  haci  upon  freight  rates. 

July  1,  1908,  balance  unexpended $4,820.40 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 2, 237. 77 

July  1,  1909,  balance  unexpended 2, 582. 6a 

July  1,  1909,  outstanding  liabilities 1, 107. 22 

July  1, 1909,  balance  available 1, 475. 41 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 5,000.00 

HABBOB  AT  BEAUFOBT,  N.  0. 

When  inaprovement  (beffun  in  1836)  was  resumed  in  1881,  the 
erosion  at  Fort  Macon  and  Shackelford  points  was  causing  serious 
deterioration  of  the  inside  channels  and  tnreatening  deterioration  of 
the  bar  channel.  The  governing  low-water  depth  is  said  to  have 
been  15  feet  on  the  bar  and  2  feet  at  Beaufort,  ^.  C. 

The  original  project  is  that  of  1881,  to  stop  erosion  at  the  inlet 
(Fort  Macon  and  Shackelford  points)  by  jetties  and  to  provide  a 
channel  200  feet  wide  and  9  feet  deep  at  ordinary  low  tide  to  Beau- 
fort, and  a  channel  100  feet  wide  and  6  feet  deep  from  Beaufort  to 
the  6-foot  contour  of  the  channel  leading  up  North  River,  estimated 
to  cost  $82,103.38,  increased  in  1885  to  $159,000,  when  the  project 
was  modified  by  reducing  the  channel  to  Beaufort  to  100  feet  and  its 
depth  to  5  feet  at  mean  low  water  and  eliminating  the  channel  east 
from  Beaufort.  In  1887  the  estimate  for  the  above  work  was  further 
mcreased  to  $163,000. 

The  project  was  a^ain  modified  in  1890,  the  project  depth  of  the 
bulkhead  channel  bemg  increased  to  7  feet.  The  project  as  modified 
was  completed. 

The  amount  expended  under  the  orimnal  project  as  modified  was 
$148,843.  To  the  above  amount  should  be  added  $5,000,  appropriated 
July  4, 1836,  making  the  total  cost  up  to  the  completion  of  tne  original 
project  $153,843. 

The  existing  project  of  1896  includes  the  maintenance  of  jetties 
and  sand  fences  at  Fort  Macon  and  Shackelford  points  and  the  main- 
tenance of  the  7-foot  channel  across  Bulkhead  shoal  and  thence  to 
the  wharves  at  Beaufort.  The  object  of  the  jetties  and  sand  fences 
is  to  protect  the  land  on  the  opposite  sides  of  the  inlet,  thus  prevent- 
ing the  inlet  from  shifting  and  deteriorating. 

The  jetties  have  been  successful  in  preventing  the  inlet  from  widen- 
ing and  shifting,  but  deterioration  of  the  depths  obtained  in  the 
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main  channel  is  quite  rapid;  due  to  the  fact  that  the  inlet  is  still  too 
wide  to  enable  its  tidal  discharge  to  keep  the  channel  scoured  out  to 
the  proper  depth. 

Tne  river  and  harbor  act  of  March  2,  1907,  authorized  a  sufficient 
amount  of  the  appropriation  made  therein  to  be  applied  to  repairing 
existing  jetties  at  Fort  Macon  Point  and  constructmg  additioncd 
jetties  and-  shore  protection. 

The  amount  expended  on  present  project  for  maintenance  to  June 
30,  1909,  was  $30,601.99. 

The  expenditures  of  the  year  were  for  building  and  maintaining 
sand  fences  at  Fort  Macon  and  Shackelford  points  and  for  restoring 
the  dredged  chaimels  in  front  of  Beaufort  and  across  Bulkhead  shocil 
to  100  feet  width  and  7  feet  depth  at  mean  low  water. 

A  draft  of  7  feet  at  mean  low  water  can  now  be  carried  to  the 
wharves  at  Beaufort. 

It  is  proposed  to  expend  the  available  balance  and  the  appropria- 
tion recommended  in  maintaining  the  dredged  channels,  building  and 
maintaining  sand  fences  at  Fort  Macon  and  Shackelford  points,  and 
possibly  in  repairing  and  building  rock  jetties  at  these  points  should 
erosion  increase. 

The  tide  rises  2  feet  at  Beaufort  and  3  feet  at  the  inlet. 

The  commerce  for  the  year  1908  amounted  to  46,178  tons,  valued 
at  approximately  $2,137,369. 

The  maintenance  of  this  channel  tends  to  prevent  the  rise  in  freight 
rates  by  allowing  the  larger  vessels  to  reach  the  wharves  at  Beaufort. 

References:  .^omual  Reports,  1881,  page  1013;  1893,  page  1457; 
1896,  page  1115;  1899,  page  1498,  House  Document  No.  1454,  Sixtieth 
Congress,  second  session. 

July  1,  1908,  balance  unexpended $14, 057. 47 

Amount  received  as  rent  during  fiscal  year 375. 00 

14, 432. 47 
June  30,  1909,  amount  expended  during  fiscal  year,  lor  maintenance  of 
improvement 10, 162. 46 

July  1,  1909,  balance  unexpended 4, 280.  01 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  imex- 
pended  July  1,  1909 5, 000.  00 

BEAUFOBT   INLET,   NOBTH  OABOLINA. 

When  improvement  began  in  September,  1905,  there  was  a  mini- 
mum depth  on  the  bar  of  approximately  12  feet  at  mean  low  water. 

The  original  project,  which  is  also  the  existing;  project,  is  printed 
on  page  1415  of  the  Annual  Report  of  the  Chief  of  Engineers  for 
1904  and  was  adopted  by  Congress  in  1905.  It  contemplates  a 
channel  300  feet  wide,  20  feet  deep  at  mean  low  water,  across  the  bar, 
to  be  obtained  by  dredging,  at  an  estimated  cost  of  $45,000. 

Amount  expended  on  existing  project  to  June  30, 1909: 

For  improvement |44, 484. 24 

For  maintenance 439.36 

Total 44,923.60 

The  work  to  date  has  consisted  of  the  necessary  surveys,  etc.,  and 
the  dredging  of  426,630  cubic  yards  of  material  from  the  bar  channel 
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in  1906  and  1907.  The  result  of  this  work  was  an  increase  of  the 
minimum  depth  on  the  bar  from  10.8  feet  at  mean  low  water  when 
work  began  to  about  20  feet  on  June  30,  1907,  the  minimum  width  of 
the  20-foot  channel  being  about  200  feet.  This  channel  has  dete- 
riorated during  the  past  two  years,  the  minimum  mean  low-water 
depth  on  June  30,  1909,  being  only  13  feet.  The  tide  rises  3  feet  at 
the  inlet. 

About  65  per  cent  of  the  project  is  completed. 

There  was  no  work  done  auring  the  fiscal  year. 
^  It  is  proposed  to  expend  the  available  balance  and  the  appropria- 
tion recommended  in  restoring  the  dredged  channel  to  the  project 
depth,  and  obtaining  the  project  width. 

The  commerce  for  the  year  1 908  amounted  to  20,575  tons,  valued 
at  $700,625,  and  consisted  principally  of  fish,  lumber,  cross-ties,  and 
general  merchandise. 

Compared  with  the  commerce  for  1907,  this  shows  a  gain  of  4,706 
tons,  or  nearly  33  per  cent. 

The  effect  of  this  improvement  will  be  to  lessen  freight  rates  by 
affording  water  transportation  for  products  which  have  hitherto  been 
dependent  entirely  upon  railroads. 

This  work  is  designed  to  provide  a  deep-water  outlet  to  the  ocean 
for  the  inland  waterway,  ramlico  Souna  to  Beaufort  Inlet,  North 
Carolina. 

July  1, 1908,  balance  unexpended $5,203.07 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 15,000.00 

20, 203. 07 
June  30,  1909,  amount  expended  during  fiBcal  year,  for  maintenance  of 
improvement 126. 67 

July  1, 1909,  balance  unexpended 20,076.40 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 15,000. 00 

SHALLOWBAO  BAT,  NORTH  CAROLINA. 

The  following  report  of  the  Board  of  Engineers  is  concurred  in  by 
the  Chief  of  l^igineers  and  printed  in  House  Document  No.  906, 
Sixtieth  Congress,  first  session: 

BOAKD  OF  EnOINEEBB  FOR  RlVEBS  AND  HaBBORS, 

Waskington,  Z>.  C,  April  tO,  1908. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.S.  Army. 

The  district  officer  submits  estimates  of  cost  of  dredf^ng  channels  100  feet  wide  and 
6,  7,  and  8  feet  deep  in  Shallowbag  Bay,  amounting  to  $13,750,  $33,000,  and  $51,480, 
respectively.  He  invites  attention  to  the  fact  that  there  is  practically  no  lunar  tide 
at  Uiis  point  and  that  variations  of  water  level^  which  seldom  exceed  1  or  2  feet  higher 
or  lower  than  mean  low  water,  are  due  to  the  influence  of  the  wind.  As  his  estimates 
provide  for  1  foot  over  depth  of  excavation,  it  will  be  seen  that  the  O-foot  project  pro- 
posed bv  him  will  afford  7  feet  or  more  in  favorable  weather  and  6  feet  at  all  times. 

In  order  to  have  before  it  all  available  information  affecting  the  advisability  of  pro- 
viding an  8-foot  channel,  as  specified  in  the  act,  the  Board,  when  considering  the  report 
on  the  preliminary  examination,  invited  interested  parties  to  submit  statements  and 
azguments  setting  forth  their  views  in  regard  to  this  matter.  From  the  information 
pnresented  it  was  evident  to  the  Board  that  the  locality  was  worthv  of  some  considera- 
tion at  the  hands  of  the  General  Government,  though  it  was  equally  evident  that  only 
a  moderate  expenditure  would  be  warranted.    The  Board  is  of  the  opinion  that  the 
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cost  of  providing  a  ^eater  depth  than  6  feet  is  not  at  present  justified  by  the  commerce 
of  the  locality,  but  m  view  oi  the  fact  that  this  commerce,  though  not  of  great  amount, 
is  entirely  dependent  upon  water  transportation,  it  concurs  with  the  district  officer 
and  the  division  en|^neer  in  believing  tnat  the  locality  is  worthy  of  improvement  to 
the  extent  of  providing  a  channel  6  feet  deep  at  mean  low  water  in  the  manner  proposed 
in  the  within  report,  at  a  total  cost  of  $13,750  and  an  annual  outlay  of  $2,000  for  main- 
tenance after  completion. 

With  reference  to  increasing  the  width  of  the  channel  to  150  feet,  as  suggested  by  the 
division  engineer,  the  Board  believes  that  the  channel  as  proposed  by  the  district 
officer  will  meet  tne  present  requirements  of  the  situation,  and  that  the  question  of  its 
enlargement  can  properly  be  left  for  future  consideration,  particularly  as  the  addi- 
tional expenditure  involved  does  not  at  this  time  appear  to  be  justified  by  the  com- 
mercial interests  of  this  locality. 

For  the  Board:  D.  W.  Lock  wood, 

Colonel  J  Corm  of  Engineers, 
Senior  if  ember  of  the  Board. 

The  commerce  for  the  year  1907  amounted  to  6,091  tons,  valued 
at  $395,680.     Nine  thousand  passengers  were  transported. 

BAY  RIVER,  NORTH  CAROLINA. 

Report  on  a  recent  survev  is  printed  in  House  Document  No.  583, 
Sixty-first  Congress,  second  session.  Following  is  the  report  of  the 
Board  of  Engineers,  in  which  the  Chief  of  Engineers  concurs: 

Board  of  Ekoineers  for  Rivers  and  Harbors, 

Washingtonj  D.  C,  January  11,  1910. 

Respectfully  returned  to  the  Chief  of  Enffineers,  U.  S.  Army. 

The  district  officer  estimates  that  a  suitable  channel  10  feet  in  depth  and  150  feet 
in  width  to  a  point  3,500  feet  below  Stonewall  and  10  feet  in  depth  and  100  feet  in 
width  thence  to  Bayboro  can  be  seciu'ed  for  $21,000  and  maintained  at  an  annual  coet 
of  $1,000.  He  believes  the  improvement  advisable  to  this  extent,  and  in  this  view 
the  division  engineer  concurs. 

It  is  stated  that  the  commerce  to  be  affected  by  this  improvement  amounts  to  about 
70,000  tons  annually,  valued  at  about  one  and  three-quarter  million  dollars,  which, 
in  the  opinion  of  the  Board,  is  sufficient  to  justify  the  expenditure  proposed  by  the 
district  officer. 

In  view  of  the  above,  the  Board  concurs  with  the  district  officer  and  the  division 
engineer  in  the  opinion  that  it  is  advisable  for  the  General  Government  to  undertake 
the  improvement  as  outlined  within. 

It  appears  from  the  report  of  the  district  officer  that  while  there  are  no  public  wharves 
on  the  stream,  the  privileges  of  using  the  private  wharves  are  extended  to  all  on 
equal  terms. 

In  compliance  with  the  provisions  of  section  13  of  the  act  of  March  3,  1909,  the 
Board  further  reports  that  neither  the  establishment  of  terminal  facilities,  the  develop- 
ment and  utilization  of  water  power  for  industrial  and  commercial  purposes,  nor  any 
other  subjects  not  considered  within  are  so  related  to  the  project  for  improvement  of 
navigation  at  this  locality  as  to  be  coordinated  in  a  logical  and  proper  manner  with 
such  project  to  lessen  the  cost  thereof  and  to  compensate  the  Government  for  ex- 
penditures made  in  the  interest  of  navigation. 

For  the  Board:  Wm.  T.  Rossbll, 

Colonel,  Corps  of  Engineers, 
Senior  Member  of  the  Board. 

CAPE  FEAB  BIYEB  ABOVE   WILMINOTON,  K.  0. 

The  following  report  of  the  Board  of  Engineers  on  a  recent  survey 
is  concurred  in  by  the  Chief  of  Engineers  and  printed  in  House 
Document  No.  890,  Sixtieth  Congress,  first  session. 

Board  of  Enqinebbs  for  RrvsRS  and  HarborSi 

Washington,  D.  C,  April  IS,  1908. 

Respectfully  returned  to  the  Chief  of  EngineerSi  U.  S.  Army. 
This  is  a  report  on  a  reexamination  of  Gape  Fear  River  above  Wilmington,  ''with 
a  view  to  reporting  what  modifications,  if  any,  should  be  made  in  the  existing  project." 
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The  exifltiiiff  project,  adopted  by  the  act  of  June  13,  1902,  providee  for  a  low-water 
depth  of  8  reet  to  Fayetteville,  oy  meaofi  of  three  locks  ana  dams,  at  an 


cost  of  $1,350,000.  An  appropriation  of  $50,000  was  made  b^^  the  same  act  for  survey 
expenaee  and  the  purchase  of  lock  and  dam  sites.  One  site  has  been  purchasea, 
and  condemnation  proceedings  are  being  conducted  with  reference  to  obtaining 
lands  at  the  other  two  sites. 

As  the  original  examination  resulting  in  the  present  project  covered  depths  of  4,  6, 
and  8  feet,  uie  district  officer  now  discusses  a  revision  of  the  project  witii  a  view  to 

Sroviding  similar  depths.  Plan  A  provides  for  one  lock  and  dam  to  be  located  about 
0  miles  below  Fayetteville,  with  regulation  work  below,  the  cost  being  $460,000 
and  the  annual  cost  of  maintenance  $15,000.  As  noted  in  the  detailed  estimate  given, 
this  plan  requires  considerable  jetty  or  levee  work,  the  result  of  which  can  not  be 
definitely  determined.  It  may  or  may  not  re^t  in  the  4-foot  depth  hoped  for. 
Plan  B  IS  also  for  a  depth  of  4  feet  but  involves  two  locks  and  dams,  the  estimated 
cost  being  $550,000  and  $8,000  annually  for  maintenance.  This  plan  carries  a  full 
slack-water  depth  of  4  feet  down  to  a  point  below  which  an  equal  depth  now  exists. 
With  reference  to  a  Moot  depth,  the  district  officer  states  that  this  would  require 
two  locks  and  dams,  the  location  of  which  would  be  nearly  identical  with  the  sites 
for  locks  and  dams  under  an  8-foot  project,  and  as  the  cost  would  be  very  little  more 
than  a  4-foot  project  and  very  little  less  than  an  8-foot  project,  this  depth  is  not  prac- 
tical, and  is  tnerefore  not  further  considered.  The  plan  for  an  8-foot  depth  provides 
for  two  locks  and  dams  at  a  total  cost  of  $615,000,  with  $8,000  annually  for  maintenance. 

As  the  first-mentioned  plan  for  a  4-foot  depth,  involving  one  lock,  is  not  certain  of 
accomplishing  a  continuous  4-foot  navigation,  and  as  this  plan  costs  but  little  leas 
than  tne  one  involving  two  locks  and  oams,  which  is  reasonably  certain  of  success, 
the  selection  of  a  plan  appears  to  lie  between  the  4-foot  navigation,  involving  two 
locks  and  dams,  and  the  8-ioot  navigation,  involving  a  like  number  of  locks  and'damB. 
The  district  officer  states  that  ''It  seems  that  the  present  and  reasonably  prospective 
commerce  of  this  river  will  be  amply  provided  for  for  many  years  to  come  oy  a  depth 
of  4  feet,''  and  the  division  engineer  says,  ''I  do  not  believe  that  an  S-foot  navigation 
to  Fayetteville  is  necessary  at  this  time.  A  navigation  of  4  or  5  feet,  in  my  judgment, 
would  be  quite  sufficient."  For  these  reasons  they  unite  in  recommending  the 
4-ifoot  depth,  at  an  estimated  cost  of  $550,000. 

Inasmuch  as  Congress  has  already  authorized  the  improvement  of  the  river  to  the 
extent  of  beginning  operation  on  a  project,  the  cost  ot  which  is  more  than  'double 
that  now  proposed,  the  Board  feels  that  the  advisability  of  undertaking  the  work 
has  already  been  definitely  determined,  and  submits  no  new  recommendation  on 
this  point.  It  concurs  in  tne  general  opinion  that  at  the  present  time,  and  probably 
for  a  number  of  years  to  come,  a  permanent  4-foot  navi^^ation  would  meet  the  demandb 
of  commerce  on  this  section  of  tne  river.  Attention  is  invited  to  the  fact,  bowever, 
that  the  difference  between  the  cost  pf  the  4-foot  and  the  8-foot  project  is  but  $65,000, 
that  the  total  cost  of  such  a  project  is  now  less  than  half  the  cost  of  the  plan  adopted 
by  Congress,  that  the  time  may  come  when  a  greater  depth  than  4  feet  will  be  neces- 
aary  and  advisable,  and  that  the  cost  of  changing  a  4 -foot  established  improvement 
to  an  8-foot  depth  would  almost  equal  the  original  cofst  of  the  project  and  be  very 
undesirable.  For  these  reasons  the  Board  believes  that  it  will  be  ^ood  bitalness 
judgment  and  in  the  interests  of  economy  to  provide  for  the  8-foot  navigation  at  the 
present  time. 

In  view  of  these  facts  the  Board  recommends  that  the  project  for  the  Cape  Fear  River 
above  Wilmington  be  modified  to  provide  for  an  8-foot  depth,  by  meabs  of  two  locks 
and  dams,  at  an  estimated  cost  oi  $615,000  in  accordance  with  the  plans  outlined 
within. 

For  the  Board:  D.  W.  Lock  wood, 

Colonelf  Corps  of  Engineers^ 
Senior  Member  of  the  Board, 

The  total  commerce  for  1906  amounted  to  135,991  tons,  valued 
at  $3,630,078. 

OAPE    FEAB   BIYEB,    NORTH    GABOLINA,    AT   AND    BELOW    WILMINGTON. 

The  condition  of  the  river  prior  to  the  opening  of  New  Inlet  (which 
seems  to  have  occurred  during  an  equinoctial  storm  in  1761)  is  rather 
uncertain,  but  old  maps  indicate  that  there  was  a  low-water  depth 
of  14  feet  across  the  bar  at  the  mouth,  the  least  depth  between 

S.  Rep.  627,  61—2 ^14 
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Wilmington  and  the  mouth  being  7.5  feet.  There  is  also  some 
uncertainty  as  to  the  conditions  in  1829,  when  the  improvement  was 
first  undertaken  by  the  United  States,  but  the  most  reliable  infor- 
mation is  that  there  was  then  about  7  to  7.5  feet  at  low  water  in  the 
river,  about  9  feet  in  Baldhead  channel,  9  feet  in  the  Rip  channel, 
and  10  feet  at  New  Inlet.  Work  on  the  bar  was  first  be^n  in  1853, 
at  which  tinae  the  bar  depths  at  low  water  were  7.5  feet  m  Baldhead 
channel,  7  feet  in  Rip  channel,  and  8  feet  at  New  Inlet,  the  governing 
low-water  depths  in  the  river  having  been  increased  to  9  feet. 

The  original  project  of  1827  was  to  deepen  by  jetties  the  channel 
through  the  shoals  in  the  8  miles  next  oelow  Wilmington.  This 
project  resulted  in  a  gain  of  2  feet  available  depth.  The  project  of 
1853  was  to  straighten  and  deepen  the  bar  cnannel  by  dredging, 
jettying,  diverting  flow  from  the  riew  Inlet,  and  closing  "breaches  in 
Zekes  Island.     This  project  was  incomplete  when  the  civil  war  began. 

After  the  civil  war  tne  first  project  was  that  of  1870,  to  deepen 
the  bar  channel  by  closing  breaches  between  Smiths  and  Zekes 
islands,  with  the  ultimate  closure  of  New  Inlet  in  view.  The  project 
of  1873  included  that  of  1870,  and  in  addition  the  dredging  of  the  bar 
channel  and  closing  of  New  Inlet.  The  project  of  1874  was  to  obtain 
by  dredging  a  channel  100  feet  wide  and  12  feet  deep  at  low  water 
up  to  Wilmington.  The  project  of  1881  was  to  obtam  by  dred^ng 
a  channel  270  feet  wide  and  16  feet  deep  at  low  water  up  to  Wil- 
mington.    These  projects  had  been  practically  completed  in  1889. 

The  project  adopted  September  19,  1890  (see  Annual  Report  of  the 
Chief  of  Engineers  for  1889,  p.  1132),  is  to  obtain  a  mean  low-water 
depth  of  20  feet  and  a  widtn  of  270  feet  from  Wilmington  to  the 
ocean,  at  an  estimated  cost  of  $1,800,000.  This  project  was  modified 
hj  act  of  June  13,  1902,  to  authorize  the  construction  of  mooring 
dolphins  at  Wilming[ton  at  a  cost  of  $30,000,  and  to  provide  for  the 
removal  of  obstructions  at  mouth  of  Brunswick  River,  at  an  esti- 
mated cost  of  $1,000.  The  project  was  modified  by  the  river  and 
harbor  act  of  March  2,  1907,  which  provides  for  continuing  improve- 
ment in  accordance  with  report  submitted  in  House  Document  No. 
045,  Fifty-ninth  Congress,  fij^st  session,  for  completion  of  the  20-foot 
project  to  the  projected  width,  by  dredging  and  the  excavation  of  a 
mooring  basin  m  lieu  of  constructing  mooring  dolphins  at  Wilmiiig- 
ton,  involving  a  reduction  in  the  estimate  of  cost  to  $092,750,  in- 
cluding removal  of  obstructions  at  mouth  of  Brunswick  River.  The 
act  ako  authorized  improvement  to  such  depth  in  excess  of  20  feet  as 
appropriations  for  the  work  may  permit,  due  regard  being  given  to 
the  difference  in  tidal  oscillation  at  the  upper  and  lower  portions  of 
the  improvement;  and  authorizes  so  much  as  may  be  necessarv  of  the 
funds  available  to  be  applied  to  repairing  the  New  Inlet  and  Swash 
Defense  dams.  The  cost  of  these  repairs  is  estimated  at  $165,000. 
Annual  maintenance  is  estimated  to  cost  $65,000. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  the  sum 
of  $165,000  for  improvement  and  authorized  an  admtional  expendi- 
ture of  $250,000,  all  of  which  has  since  been  appropriated,  and  the 
river  and  harbor  act  of  March  3,  1909,  provided  an  additional  appro- 
priation of  $300,000  for  this  improvement. 

No  contracts  for  improvement  have  yet  been  made. 
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EXPENDITURES. 

Prior  to  civil  war  (including  balance  traiulerred $363, 228. 92 

Since  civil  war  on  prior  projects 2, 102, 271. 93 

On  existing  project  to  June  30,  1909: 

For  improvement |1, 430, 798. 54 

For  maintenance 447, 729. 45 

1, 878, 527. 99 

Total 4, 344,028. 84 

On  September  17, 1906,  a  storm  of  extreme  violence  very  materially 
injured  Swash  Defense  and  New  Inlet  dams  throughout  their  entire 
leD^h  and  wholly  destroyed  Swash  Defense  dam  in  several  places. 

The  total  results  obtained  on  the  project  up  to  the  end  of  the  fiscal 
year  may  be  sununarized  as  follows : 

From  the  ocean  to  the  lower  end  of  Reaves  Point  Shoal  there  is  a 
22-foot  mean  low- water  channel  with  a  least  width  of  150  feet.  At 
Reaves  Point  the  channel  is  20  feet  deep  and  270  feet  wide,  and  from 
Reaves  Point  to  Wilmington  there  is  a  channel  22  to  24  feet  deep  of 
varying  widths.  The  repairs  to  Swash  Defense  dams  are  about  60 
per  cent  completed. 

The  average  rise  of  the  tides  is  4^  feet  at  the  ocean  bar,  3^  feet  at 
£eg  Island,  and  2^  feet  at  Wilmington. 

The  distance  from  the  ocean  bar  to  Wilmington  is  30  miles,  and  the 
river  is  navigable  115  miles  farther  up  to  fayetteville,*  the  head  of 
navigation. 

The  additional  work  proposed  with  funds  on  hand  and  the  addi- 
tional sum  requested  is  toward  the  prosecution  of  the  project  and 
maintenance  during  the  progress  of  the  improvement. 

The  commerce  or  the  year  1908  amounted  to  864,071  tons,  valued 
at  $49,753,175. 

The  commerce  consisted  principally  of  cotton,  cotton-seed  meal^ 
naval  stores,  manufactured  lumoer,  shingles,  rertilizers,  fertilizer 
material,  coal,  gum  logs,  cross-ties,  and  general  merchandise. 

As  a  result  of  the  improvement,  vessels  coming  to  Wilmington  are 
much  larger  than  formerly,  the  average  tonnage  in  1 886  being  42 1 ,  whUe 
in  1908  tne  average  was  1,345.  This  increase  in  tonnage  has  caused  a 
corresponding  decrease  in  freight  rates  on  shipments  by  water. 

July  1,  1908,  balance  unexpended |280,07L30 

Amotint  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3, 1909 « 800.000.00 

Amount  appropriated  by  sundry  civil  act  approved  March  4, 1909 100, 000. 00 

Amount  received  trom  Mdee  during  fiscal  year 260. 37 

June  30, 1909,  amount  expended  during  fiscal  year:  ^^'  ^^'  ^ 

Far  works  of  improvement |202, 865. 56 

For  maintenance  of  improvement 60, 000. 00 

a  262, 865. 56 

July  1, 1909,  balance  unexpended 417,456.11 

July  1, 1909,  outstanding  liabilities 17,076.36 

July  1, 1909,  balance  available b  400, 379. 76 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of 
the  balance  unexpended  July  1, 1909 500,000.00 

a  Exclusive  of  $1,000  expended  in  work  at  Fort  Caswell  for  the  Quartermaster's 
Department,  for  which  this  appropriation  is  to  receive  reimbursement. 
^Includes  the  $1,000  reimbursement  due  from  tiie  Quartermaster's  Department 
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CONTENTNIA   CREEK,   NORTH   CAROLINA. 

Distance  from  the  mouth  to  Snow  HiU,  31^  miles;  Speights  bridge, 
50^  miles;  Stantonsburg,  63  miles. 

Previous  to  improvement  this  stream  was  obstructed  throughout 
its  entire  length  by  fallen  timber,  sand  shoals,  and  overhanging 
growth,  and  was  navigable  for  shallow-draft  craft  during  only  the 
higher  freshet  stages  of  about  three  to  six  months  of  the  year. 

The  original  project  of  1881  was  to  clear  the  stream  of  these  ob- 
structions, so  as  to  obtain  from  its  mouth  to  Stantonsburg,  63  miles, 
a  depth  of  not  less  than  3  feet  during  the  higher  stages,  about  nine 
months  of  the  year,  at  a  cost  estimated  in  1888  at  177,500. 

The  project  of  1881  as  extended  in  1894  included  maintenance 
below  Snow  Hill,  and  was  again  extended  in  1899  to  include  main- 
tenance from  Stantonsburg  to  the  mouth.  The  project  has  been 
Completed,  and  additional  work  required  is  for  maintenance. 

Amount  expended  up  to  June  30,  1909: 

For  improvement 164, 394. 56 

For  maintenance 10, 096. 33 

Total 74,490.89 

The  work  of  the  year  consisted  of  maintenance  by  snagging  between 
the  mouth  of  the  creek  and  the  twenty-fourth  mile  post  and  between 
the  thirty-fifth  and  fortv-second  mile  post. 

At  the  close  of  the  nscal  year  the  creek  -between  its  mouth  and 
Snow  Hill  was  in  fair  condition  and  could  be  navigated  during  six 
months  of  the  year  by  boats  drawing  3  to  4  feet,  depending  upon  the 
rainfall.  Snow  Hill,  31^  miles  from  its  mouth,  is  practically  the 
head  of  navigation,  although  during  the  higher  stages  of  water  Doats 
can  ascend  tne  stream  to  Speights  bridge,  50 J  miles  from  its  mouth. 

The  portion  of  the  stream  between  Snow  Hill  and  Fools  Bridge,  lOJ 
miles  above,  is  now  being  resnagged,  the  upper  7  miles  having  been 
completed,  and  the  remaming  3i  miles  will  oe  completed  with  funds 
now  in  hand. 

The  stream  is  subject  to  freshets  rising  15  feet  above  low  water  at 
Snow  Hill  and  Stantonsburg. 

The  cominerce  for  the  year  1908  amounted  to  18,800  tons,  valued 
at  approximately  $516,712.  It  consisted  principally  of  cotton, 
cotton-seed  meal,  timber,  lumber,  fertilizer,  general  merchandise,  etc. 

The  effect  of  4^he  improvement  on  railroad  and  boat  rates  can  not 
be  definitely  stated,  but  the  stream  when  opened  to  navigation  affords 
an  outlet  to  farm  products,  timber,  lumber,  etc.,  which  have  no  other 
outlet  except  by  wagon. 

It  is  proposed  to  apply  the  available  balance  and  the  appropriation 
recommended  to  mamtenance  below  Speights  bridge. 

July  1,  1908,  balance  unexpended 11,713.46 

Amount  received  as  rent  during  fiscal  year 125. 00 

1, 838. 4& 
June  30,  1909,  amoimt  expended  during  fiscal  year,  for  maintenance  of 
improvement 1, 027. 35 

July  1,  1909,  balance  unexpended 811. 11 

July  1,  1909,  outstanding  liabilities 361. 91 

July  1,  1909,  balance  available 449.20 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1911, 
for  maintenance  of  improvement,  exclusive  of  the  balance  unexpended 
July  1,  1909 2,000.00 
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FISHING   GREBK,   NORTH  CAROLINA. 

When  improvement  began  the  stream  was  badly  obstructed  by 
masses  of  fallen  timber,  overhanging  trees  on  banks,  logs  and  snags 
in  channel,  and  was  navigable  by  Tafts  only  a  few  miles  above  the 
mouth. 

The  original  project  of  1889  was  to  clear  the  stream  of  logs,  snags, 
trees,  etc.,  up  to  Bellamy's  mill.  It  was  amended  in  1896  to  limit  the 
work  to  that  part  below  the  Wilmington  and  Weldon  Railroad  bridge, 
and  this  amended  project  was  completed  in  1901.  The  sum  of 
$22,715.10  was  spent  on  this  project,  which  has  been  finished. 

Amount  expended  on  present  project  up  to  June  30, 1909,  for  main- 
tenance, $2,534.90. 

The  lower  6  miles  of  the  stream  was  cleared  of  obstructions  in  1909. 

It  is  not  navigable  above  Beech  Swamp  on  account  of  its  tortuous 
course  and  rapid  current.  Below  that  point  it  is  navigable  during 
the  higher  stages  about  eight  months  annually. 

The  stream  is  reported  by  those  interested  in  its  navigation  to  be 
in  poor  condition  to  Beech  Swamp,  being  badly  obstructed  by  fallen 
trees,  logs,  and  snags.  Between  Beech  Swamp  and  the  railroaa  bridge 
the  condition  of  the  stream  is  unknown,  but  it  is  presumably  bad. 
The  owners  of  the  vessels  navigating  this  stream  report  that  there  are 
so  many  obstructions  that  it  is  unsafe  to  navigate  unless  the  water 
is  at  least  2  feet  higher  than  the  stages  at  which  it  was  safe  to  navi- 
gate just  after  the  stream  had  been  cleared  out. 

The  present  head  of  navigation  is  Beech  Swamp,  17.5  miles  from 
its  mouth,  to  which  about  2  feet  can  be  carried  auring  about  three 
months  of  the  year. 

The  water  surface  varies  from  a  minimum  depth  of  6  inches  at  low 
water  to  10  feet  during  the  high  freshet  stages. 

The  commerce  for  1908  amoimted  to  1,694  tons,  valued  at  $29,851, 
showing  a  gain  over  that  for  1907  of  203  tons.  It  consisted  principally 
of  cotton  seed,  cotton-seed  meal,  fertiUzers,  timber,  etc. 

The  effect  oi  the  improvement  on  railroad  and  boat  rates  can  not  be 
definitely  stated ;  but  the  stream  when  opened  to  navigation  affords 
an  outlet  to  farm  products,  timber,  lumber,  etc.,  which  nave  no  other 
outlet  except  by  wagons. 

It  is  proposed  to  apply  the  appropriation  recommended  to  the 
maintenance  of  the  natural  channel  as  far  as  Beech  Swamp. 

July  1, 1908,  balance  unexpended $347. 12 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 347. 12 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement 1, 500. 00 

NEUSE  AND  TBENT  BIYERS,   NORTH  CAROLINA. 

(a)  Neuse  River, — Distance  from  Newbem  to  Contentnia  Creek,  32 
miles;  to  Kinston,  50  miles;  to  Whitehall,  74  miles;  to  Goldsboro 
(Wilinington  and  Weldon  Railroad  bridge),  94  miles;  to  Smithfield, 
160  miles. 

There  is  considerable  uncertainty  as  to  the  conditions  existing  prior 
to  1878,  when  improvement  by  the  Government  was  begim.  Before 
the  civil  war,  and  probably  for  some  time  afterwards,  light-draft 
steamers  made  more  or  less  regular  trips  as  high  up  as  Smithneld,  but 
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the  low-water  depth  probably  did  not  exceed  2  feet,  and  the  stream 
was  obstructed  by  snags  and  after  the  civil  war  by  war  blockades. 
(See  Annual  Report  of  the  Chief  of  Engineers  for  1905,  p.  240.) 

The  original  project  of  1871,  as. extended  in  1878-79  and  1880  and 
continued  to  date,  provides  for  an  8-foot  navigation  up  to  Newbem 
during  the  entire  year,  4  feet  to  Kinston,  and  during  nine  months  of 
the  year  3  feet  to  Smithfield,  by  the  removal  of  war  obstructions, 
dredging,  jet  tying,  and  snagging,  at  a  total  estimated  cost  of  $374,000; 
extended  m  1902  to  include  dredging  a  channel  300  feet  wide  below 
Newbem  and  200  feet  wide  at  Newbern,  to  a  depth  of  8  feet  at  dead 
low  water,  in  accordance  with  report  and  estimate  printed  in  Annual 
Report  of  the  Chief  of  Engineers  for  1905,  page  1427,  at  an  estimated 
additional  cost  of  $59,081.25.  Since  its  adoption  this  additional  esti- 
mate has  been  reduced  to  $24,000. 

In  1902  the  improvement  of  this  river  was  combined  with  that  of 
the  Trent. 

Amount  expended  on  foregoing  projects  to  June  30,  1909: 

For  improvement 1331, 144.  77 

For  maintenance 23, 107.  69 

Total 364, 252. 46 

The  expenditures  for  the  year  were  $8,106.94,  of  which  $3,721.10 
was  for  maintenance,  which  consisted  of  snagging  between  Newbem 
and  Seven  Springs,  and  $4,385.84  was  for  improvement,  which  con- 
sisted of  dredging  at  Union  Point  shoal  and  at  a  shoal  in  the  western 
channel  about  2  miles  above  Newbern. 

As  a  result  of  the  expenditures  to  date  the  channel  at  and  below 
Newbern  has  been  completed  to  project  width  and  depth,  all  war 
blockades  having  been  cleared  away,  and  the  natural  channel  has 
been  cleared  to  Smithfield,  150  miles  above  Newbem.  No  attempt 
has  been  made  to  maintain  the  stream  above  Waynesboro  Landing 
(Goldsboro),  98i  miles  above  Newbem.  At  low  water  8  feet  can  be 
carried  to  Newbern,  4  feet  to  Village  Creek,  25  miles  above,  2.5  feet  to 
the  mouth  of  Contentnia  Creek,  31  i  miles  above  Newbern,  and  1  foot 
to  Kinston,  50  miles  above  Newbern,  above  which  point  the  river  is 
not  navigable  on  stages  of  less  than  2  to  3  feet. 

A  channel  known  as  the  "Western  channel,"  immediately  above 
Newbern,  has  been  cleared  to  a  depth  of  4  feet  at  mean  low  water, 
and  is  now  being  dredged  to  a  depth  of  4  feet  at  dead  low  water. 

The  channel  of  the  river  between  Newbem  and  Seven  Springs,  near 
Whitehall,  is  in  good  condition. 

The  practical  head  of  navigation  is  Waynesboro  Landing,  about 
136  miles  from  the  mouth  of  the  river. 

The  stream  is  nontidal.  The  variation  of  the  water  surface  below 
Newbern  is  due  entirely  to  the  influences  of  the  wind.  The  maximum 
range  is  3.3  feet  during  severe  northwest  winds  to  8i  feet  during 
violent  northeast  gales.  The  upper  river  is  subject  to  freshets,  which 
rise  17  feet  at  Smitlifield,  18  feet  at  Waynesboro  Landing,  and  20  feet 
at  Kinston. 

The  funds  on  hand  are  to  be  used  for  maintenance  and  in  securing 
the  project  depth  of  4  feet  between  Newbern  and  Kinston  by  dredging. 

It  is  not  considered  practicable  to  carry  out  the  project  above  New- 
bem as  it  now  stands  for  any  reasonable  amount  of  money,  but  the 
appropriation  recommended  will  be  applied  toward  securing  4  feet 
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to  the  mouth  of  Contentnia  Creek  and  2  feet  thence  to  Kinston  by 
jetties,  training  walls,  and  dredging  where  necessary,  and  toward 
maintenance  of  the  improvement. 

The  commerce  of  the  year  amounted  to  384,418  tons,  valued  at 
$7,083,720.  It  consisted  of  grain,  timber,  lumber,  fertilizers,  general 
merchandise,  etc.  One  of  tne  causes  of  the  falling  off  of  the  com- 
merce is  the  discontinuance  of  the  line  of  steamers  between  Newbem 
and  Belhaven. 

Freight  rates  are  materially  lessened  by  reason  of  the  improvement. 

(b)  Trent  River, — Distance  from  the  mouth  at  Newbem  to  Pol- 
loksville,  18  miles;  to  lower  Quaker  bridge,  27  miles;  to  Trenton,  38 
miles.  Its  original  condition  was  a  channel  of  6  feet  depth  to  rol- 
loksville,  and  the  stream  was  fairly  clear  to  lower  Quaker  bridge, 
above  which  point  it  was  badly  obstructed. 

The  original  project  of  1879  (see  Annual  Report  of  the  Chief  of 
Engineers  for  1879,  p.  711)  was  to  secure  3  feet  depth  at  low  water 
to  Trenton;  extended  in  1886  to  obtain  8  feet  depth  through  Foys 
flats;  extended  in  1889  to  clear  out  obstructions  to  upper  Quaker 
bridge,  40  miles  above  Trenton.  The  sum  of  $64,262.64  was  expended 
on  tnis  project  and  its  modifications. 

In  1896  the  project  of  1879  was  amended  to  provide  for  the  main- 
tenance of  a  channel  only  30  feet  wide  and  3  feet  deep  from  Newbem 
to  Trenton,  at  an  annual  estimated  cost  of  S2,500.  Tnis  was  extended 
in  1902  to  include  dredging  at  Newbern  to  8  feet  depth  at  dead  low 
water  from  harbor  line  to  channel,  at  an  estimated  cost  of  $24,000 
additional.  The  existing  project,  therefore,  is  to  dredge  to  8  feet 
dead  low  water  at  Newbem  and  maintain  a  channel  30  feet  wide  and 
3  feet  deep  at  low  water  to  Trenton.  In  1902  the  improvement  of 
this  river  was  combined  with  that  of  the  Neuse.  This  project  has 
been  completed. 

By  joint  resolution  approved  March  4,  1907,  authority  was  given 
to  expend  such  portion  oi  the  appropriation  made  in  river  and  harbor 
act  of  March  2,  1907,  as  may  be  necessary  for  securing  a  channel  6 
feet  deep  over  Foys  flats  in  the  Trent  River,  about  4  miles  above 
Newbem.     This  work  has  been  done. 

Amount  expended  on  existing  project  up  to  June  30,  1909: 

For  improvement $25, 817. 78 

For  maintenance 18, 378. 61 

Total : 44 ,  196.  39 

The  expenditures  for  the  year  were  $5,205.64,  of  which  $2,079.17 
was  for  improvement  and  $3,126.47  for  maintenance. 

The  work  of  the  year  resulted  in  obtaining  a  depth  of  6  feet  at  dead 
low  water  over  Foys  flats,  as  outlined  in  joint  resolution  approved 
March  4,  1907,  and  in  maintaining  the  channel  between  Newbern  and 
Trenton.     The  project  is  completed,  except  for  maintenance. 

The  improvement  above  Trenton  has  been  abandoned. 

Between  Trenton  and  Newbem  a  4-foot  channel  exists  and  the 
stream  is  in  good  condition.  The  maximum  draft  that  can  be  carried 
June  30,  1909,  to  Trenton,  38  miles  above  the  mouth,  which  is  the 
head  of  navigation,  is  4  feet. 

Near  the  mouth  the  water  level  varies  about  3  feet  under  normal 
conditions,  according  to  the  prevailing  winds.  Long  protracted 
easterly  or  westerly  winds  sometimes  cause  a  variation  of  7  or  8  feet. 
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At  Trenton  the  stream  is  subject  to  freshets  of  about  5  to  15  feet 
during  the  winter  months. 

The  commerce  for  the  year  1908  amounted  to  237,240  tons,  valued 
at  approximately  $4,847,611,  showing  a  decrease,  compared  with  1907, 
of  31,136  tons,  valued  at  $7,217,867.  This  falling  oflF  in  volume  of 
commerce  is  directly  attributable  to  the  abandonment  of  a  line  of 
steamers  formerly  operated  by  the  Norfolk  and  Southern  Railway 
Company  between  Belhaven  and  Elizabeth  City,  after  this  company 
had  built  a  railroad  connecting  these  points. 

The  commerce  carried  consisted  principally  of  fertilizers,  general 
merchandise,  machinery,  timber,  lumber,  etc. 

The  effect  of  this  improvement  on  freight  rates  is  not  known,  but 
it  affords  transportation  facilities  to  the  town  of  Trenton,  which  has 
no  other  means  except  by  waeon. 

The  available  balance  and  the  appropriation  asked  for  will  be 
applied  to  maintenance  of  the  improvement. 

CONSOUDATED. 

July  1,  1908,  balance  unexpended $20,327.09 

Amount  received  as  rent  during  fiscal  year 625. 00 

20, 952. 09 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement |6, 465. 01 

For  maintenance  of  improvement 6, 347. 57 

13,312.58 

July  1, 1909,  balance  unexpended 7, 639. 61 

July  1,  1909,  outstanding  liabilities 2, 488. 02 

July  1,  1909,  balance  available 5, 151. 49 

Amount  (estimated)  required  for  completion  of  existing  project 72, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 33,000.00 

Report  on  a  recent  survey  of  Trent  River  is  printed  in  House 
Document  No.  1471,  Sixtieth  Congress,  second  session. 

The  report  of  the  Board  of  Engineers,  in  which  the  Chief  of  Elngi- 
neers  concurs,  is  as  follows: 

Board  of  Engineers  for  Rivers  and  Harbors, 

WaskingUm,  D.  C,  Jcenuary  18 y  1909. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

When  recommending  the  survey  of  Trent  River  between  Newborn  and  Trenton, 
the  Board  was  in  doubt  as  to  the  advisability  of  improving  the  river  to  the  full  extent 
of  the  depth  specified  in  the  act,  namely,  8  feet,  out  believed  that  an  improvement 
to  a  depth  of  4  or  6  feet  might  be  found  advisable,  and  it  recommended  that  estimates 
for  all  three  depths  be  submitted. 

In  his  report  on  the  survey  the  district  officer  estimates  the  cost  of  securing  an  8-foot 
channel  by  dredging  at  |148,000,  with  an  annual  charge  for  maintenance  of  110,000, 
and  by  means  of  a  lock  and  dam  at  $100,000,  with  |3,000  annually  for  maintenance. 
The  estimate  for  a  6-foot  dumjiel  to  be  obtained  by  dredging  is  $64,000,  and  $6,000 
annually  for  maintenance,  and  for  a  4-foot  channel  $13,3(^,  and  $2,000  annually  for 
maintenance.  For  reasons  clearly  stated,  the  district  officer  recommends  the  improve- 
ment to  a  depth  of  4  feet,  and  in  this  recommendation  the  division  engineer  concurs* 
He  believes,  however,  that  the  estimate  of  the  district  officer  should  be  slightly  in- 
creased to  cover  the  removal  of  stumps  and  bank  snags,  and  places  the  cost  of  the  total 
work  deemed  advisable  for  a  4-foot  depth  at  $15,000. 

On  January  11, 1909,  Hon.  F.  M.  Sinmions.  U.  S.  Senator,  Hon.  C.  R.  Thomas,  M.  C, 
and  Hon.  John  H.  Small,  M.  C,  appearea  before  the  Board  with  reference  to  this 
subject,  and  again  on  January  18  Senator  Simmons  presented  his  views. 


BIVEB  AKD  HASBOK  BIUk 


217 


With  the  completion  of  the  work  now  authorized  there  will  be  a  navigable  depth  of 
8  feet  from  Newbem  to  a  point  about  3  milee  above  PoUoksville,  a  distance  of  21  miles. 
Tfaa  6-foot  depth  extends  to  a  point  27}  miles  above  Newbem.  This  leaves  a  distance 
of  about  10}  milee  to  Trenton  with  a  lees  depth  than  6  feet. 

Having  considered  the  advantages  and  relative  cost  of  the  several  channels  esti- 
mated upon  and  their  probable  benefit  to  conunerce,  the  Board  has  arrived  at  the  con- 
clusion, conciuring  with  the  district  officer  and  the  division  enfi;ineer,  that  T^nt  River 
is  not  worthy  of  improvement  to  the  extent  of  providing  a  channel  8  feet  in  depth, 
but  that  it  is  worthy  of  improvement  to  a  depth  of  4  feet,  at  a  first  cost,  as  recommendea 
by  the  division  engineer,  of  $15,000,  and  $2,000  annually  for  maintenance. 

For  the  Board: 

D.  W.  LOCKWOOD, 

CoUmdf  Corps  of  Engineers, 
Senior  if  ember  oj  the  Board. 

^  The  countiy  through  which  the  river  flows  is  said  to  be  one  of  the 
richest  in  the  State.  It  is  also  quite  thickly  settled.  1  he  popular 
tion  of  Jones  County  is  about  8,000,  and  its  area  is  450  square  miles. 
The  land  is  level  and  quite  rich.  Cotton  is  the  principal  crop,  5,000 
to  6,000  bales  being  produced  annually.  Nearly  75,000  tons  of  lum- 
ber are  shipped  from  the  county  annually,  and  lumbermen  state 
that  there  will  be  almost  no  dimmution  in  the  amount  for  the  next 
tenvears. 

The  growth  of  commerce  on  this  stream  has  been  very  great.  The 
following  table  shows  its  increase  since  improvement  was  begun  on 
the  river: 


Year. 


Tons. 


1878 
MO 
IflBl 
18B2. 
1803 
18M 
1885 
1896 
1807 


22,000 

80,965 

45,080 

99,576 

34,649 

28,055 

142,422 

142,100 

142,788 


Value. 


Not  given. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Year. 


1898. 
1809. 
1900. 
1901. 
1902. 
1903. 
1904. 
1905. 
1906. 


Toos. 


161,687 
137,017 
130,162 
166,987 
201,704 
251,055 
284,935 
262,135 
343,507 


Value. 


Not  given. 

Do. 

85,206,480 

6,679,480 

8,068,160 

10,042,200 

11,397,400 

10,485,400 

15,456,580 


NEW  BITEB,  NORTH  CAROLINA,  INCLUDING  INLAND  WATERWAYS 
BETWEEN  BEAUFORT  HABBOR  AND  NEW  RIVER  AND  BETWEEN  NEW 
RIVER    AND   SWANSBOBO. 

The  act  of  March  2,  1907,  combined  these  three  improvements 
under  this  new  heading. 

(a)  New  River, — ^Appropriations  amounting  to  $50,000  were  made 
for  the  river  in  1836,  1837,  and  1838,  after  which  no  further  appro- 
priations were  made  until  1882,  when  $5,000  was  appropriated. 
Another  appropriation  of  $5,000  was  made  in  1884;  but  since  these 
amounts  were  considered  too  small  to  justify  undertaking  the  im- 
provements, no  work  was  done  until  1886,  when  still  another  appro- 
priation, of  $10,000,  was  made. 

When  iinprovement  began  in  1886,  the  governing  low-water  depth 
was  4  feet  for  a  distance  of  23  miles  to  Jacksonville,  and  the  channel 
included  two  circuitous  parts  around  Wrights  Island  and  Cedar  Bush 
Marsh. 

The  original  project  of  1886  was  to  dredge  a  cut  4  feet  deep  and 
100  feet  wide  through  Wrights  Island  and  a  second  cut  4  feet  deep 
and  150  feet  wide  through  Cedar  Bush  Marsh.  Both  were  com- 
pleted, but  the  Cedar  Bush  Marsh  cut  deteriorated  at  the  upper  end 
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and  was  abandoned,  and  the  proiect  of  June  18,  1894,  to  obtain  4  feet 
depth  around  Cedar  Bush  Marsh  by  dredging  and  an  experimental 
timber  training  wall  was  adopted  and  successfully  carried  out.  The 
additional  worK  required  is  for  maintenance. 

The  act  of  March  3,  1905,  authorized  the  balance  from  the  project 
of  1894  to  be  expended  in  rebuilding  the  dike  hitherto  constructed. 
This  was  done,  and  the  dike  is  now  permanent. 

Amount  expended  since  civil  war  on  previous  projects $20, 442. 35 

Amount  expended  on  present  project  of  1894  (as  amended  to  date)  up  to 
June  30,  1909: 

For  improvement 9, 186. 39 

For  mamtenance  (including  rebuilding  dike) 3, 413. 40 

Total 33, 042. 14 

The  expenditures  during  the  year  were  for  office  expenses. 

It  is  proposed  to  apply  the  existing  balance  and  the  appropriation 
recommenaed  to  maintenance. 

The  project  depth  of  4  feet  has  twice  been  obtained  and  twice  lost 
through  lack  of  maintenance.  The  project  depth  now  exists,  although 
the  channel  is  quite  narrow  near  the  head  of  the  marshes.  The  tidal 
range  at  the  imet  is  about  3^  feet  and  at  the  head  of  the  marshes 
about  1  foot.  The  head  of  navigation  for  all  practical  purposes  is 
Tar  Landing,  3  miles  above  Jacksonville  and  26  miles  from  the  mouth 
of  the  river,  to  which  a  present  depth  of  4  feet  can  be  carried.  The 
depth  on  the  bar  at  the  mouth  of  the  river  is  now  4  feet,  but  varies 
from  time  to  time. 

The  commerce  for  1908  amounted  to  4,487  tons,  valued  at  $189,360. 
It  consisted  principally  of  timber,  fish,  c6tton,  cotton  seed,  and  gen- 
eral merchandise.  The  decrease  from  last  year  is  due  principally  to 
the  shutting  down  temporarily  of  the  sawmills  at  and  near  Jackson- 
ville. 

In  its  present  condition  this  stream  probably  has  very  little  effect 
on  freight  rates  in  general,  but  it  affords  transportation  for  products 
which  would  otherwise  have  no  means  of  transportation  except  by 
wa^on.  If  the  bar  and  channel  were  sufficientlv  improved  to  justity 
a  hne  of  steam  vessels  between  Wilmington  and  Jacksonville,  freight 
could  probably  be  carried  to  the  latter  point  much  more  cheaply  than 
at  present. 

(o)  Waterway  between  New  River  and  SvxinshorOj  N.  C, — This 
waterway  is  a  part  of  the  waterway  between  Beaufort  Harbor 
and  New  River  (see  pp.  1124-1127,  Annual  Report  of  the  Chief  of 
Engineers  for  1889),  out  in  1890  two  separate  appropriations  were 
made — one  for  the  '^Inland  waterwav between  Beaufort  Harbor  and 
New  River"  and  the  other  for  the  '^Waterway  between  New  River 
and  Swansboro,"  and  hence  separate  reports  are  made  for  the  two 
improvements,  although  one  embraces  the  other. 

This  waterway  is  about  22  miles  long  and  originally  consisted  of 
tortuous  tidal  channels  winding  through  the  marine  marsh,  which 
extends  from  Swansboro  to  New  River,  between  the  mainland  on 
the  one  side  and  the  barrier  beach  or  ** banks"  (which  separates  it 
from  the  ocean)  on  the  other.  In  the  vicinity  of  the  four  inlets 
communicating  with  the  ocean  the  width  of  the  waterway  was  several 
hundred  feet  and  its  depth  from  12  to  15  feet,  while  between  them 
its  width  diminished  to  about  12  feet  in  places  and  its  depth  to  6 
inches  at  ordinary  low  water. 
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The  original  and  existing  project^  adopted  in  1889,  is  to  enlarge 
the  waterway  by  dredeing  to  a  minimum  width  of  40  feet  and  min- 
imum depth  of  3  to  4  feet  at  mean  high  water,  at  an  estimated  total 
cost  of  $43,000. 

Until  June  13,  1906,  no  work  except  a  surrey  made  in  April  and 
May,  1901,  had  ever  been  done  on  this  waterway,  for  the  reason  that 
an  act  of  the  ^neral  assembly  of  North  Carolina,  ratified  February 
13,  1889,  had  mcorporated  the  Wrightsville  and  Onslow  Navigation 
Company,  with  the  exclusive  right  to  navigate  said  waterway,  as  set 
forth  in  House  Executive  Document  No.  26,  Fifty-second  Oongress, 
first  session  (p.  1147  of  the  Annual  Report  of  the  Chief  of  Engmeers 
for  1892). 

On  February  6, 1905,  however,  a  paper  was  obtained  from  the  two 
survivors  of  the  four  parties  named  m  the  charter  of  said  Wrightsville 
and  Onslow  Navigation  Company,  in  which  paper  it  was  declared 
that  the  privileges  and  franchises  granted  in  said  charter  had  never 
been  exercised  and  that  said  privileges  and  franchises  had  'Ho  all 
intents  and  purposes  been  surrendered  and  abandoned. 

AH  obstacles  in  the  way  of  government  improvement  having  been 
thus  removed,  work  was  begun  as  soon  as  plant  for  the  purpose  could 
be  spared  from  other  more  pressing  work. 

Amount  expended  on  existing  project  up  to  June  30,  1909: 

For  improvement |20, 825. 00 

For  maintenance 800. 00 

Total 21,626.00 

The  expenditures  for  the  year  were  $3,952.14. 

Dredging  o'perations  were  carried  on  between  August  16  and 
December  4,  1908,  using  government  plant  and  hired  labor.  As  a 
result  of  this  work  the  project  depth  now  exists  throughout  the 
entire  waterway.  There  are,  however,  several  places  where  the 
proiect  width  has  not  been  secured.  It  is  estimated  that  the  project 
IS  about  80  per  cent  completed. 

It  is  proposed  to  apply  the  available  balance  and  the  additional 
appropriation  recommended  to  the  maintenance  of  the  present 
dredge  cuts  and  in  obtaining  the  project  width. 

The  rise  and  fall  of  the  tide  varies  from  2.2  to  4  feet  in  the  neigh- 
borhood of  the  inlets  to  about  1  foot  at  the  points  most  distant  from 
the  inlets. 

The  commerce  of  1908  amounted  to  5,208  tons,  at  an  approximate 
value  of  $238,735.  It  consisted  principally  of  cotton,  fish,  oysters, 
clams,  and  fertilizers.  This  can  not  be  taken  as  an  indication  ol 
the  amount  of  commerce  that  will  utilize  the  waterway  now  that  the 
proposed  movement  has  been  made,  for  the  difficulty  and  delay 
incident  to  navigation  were  formerly  so  great  that  commerce  naturally 
sought  other  routes. 

The  improvement  of  this  waterway  will  probably  have  no  direct 
eflFect  upon  freight  rates,  but  it  will  afford  means  of  transportation 
for  large  quantities  of  timber,  lumber,  and  miscellaneous  products 
that  now  have  no  outlet  except  by  wagon  or  by  the  smallest  draft 
boats. 

(c)  Waterway  between  Beaufort  Harbor  and  New  River  (i.  e.y  portion 
between  Beaufort  and  Swansboro), — Distance  from  Beaufort  to 
Swansboro,  30  miles,  with  access  at  Swansboro  to  the  Atlantic  Ocean 
through  Bogue  Inlet. 
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When  improvement  began  in  1886  the  governing  low- water  depth 
was  18  inches  to  Swansboro. 

The  original  project  is  that  of  1885,  to  provide  a  channel  100  feet 
wide  and  3  feet  deep  at  ordinary  low  water  between  Beaufort  Harbor 
and  SwansborO;  estimated  to  cost  $6,000.  This  estimate  was  in- 
creased in  1887  to  $50,000  and  again  increased  in  1892  to  $71,040. 

No  project  was  adopted  originally  for  the  part  beyond  Swansboro, 
but  in  1889  a  separate  project  for  a  channel  40  feet  wide  by  3  or  4 
feet  deep  over  this  portion  of  the  waterway  was  adopted,  the  esti- 
mated cost  being  $43,000.  The  act  of  1890  made  a  separate  appro- 
priation of  $5,000  for  this  portion  of  the  route,  designating  it  as  the 

Waterway  between  New  River  and  Swansboro."  (See  pp.  1376- 
1378,  Annual  Report  of  the  Chief  of  Engineers  for  1891.) 

The  project  is  about  85  per  cent  completed. 

The  amount  expended  on  present  project  to  June  30,  1909,  for 
improvement  is  $51,832.56. 

No  work  was  done  during  the  fiscal  year,  the  expenditures  being 
for  office  expenses. 

At  the  close  of  the  fiscal  ^ear  1907  the  project  depth  of  3  feet  pro- 
vailed  throughout  the  entire  length  of  30  miles  between  Beaufort 
Harbor  and  Swansboro,  the  dredged  channel  being  100  feet  wide 
(project  width)  through  one  shoal  980  feet  long,  60  feet  wide  through 
SIX  shoals  aggregating  24,696  feet  in  length,  and  40  feet  wide  through 
another  shoal  874  feet  long. 

It  is  reported  that  no  shoaling  of  any  consequence  has  taken  place 
in  the  past  two  years,  and  hence  the  above  conditions  may  be  taken  as 
the  conditions  prevailing  Jime  30,  1909. 

The  tide  at  Beaufort  diet  at  the  eastern  end  of  this  waterway  and 
at  Bogue  Inlet  (the  western  end  of  the  portion  improved  under 
appropriations  for  waterway  between  Beaufort  Harbor  and  New 
River)  has  a  range  of  about  3^  feet.  Where  the  tides  meet  in  Bogue 
Sound  the  range  is  only  about  1  foot. 

The  commerce  during  the  calendar  year  1908  amounted  to  27,372 
tons,  valued  at  $1,097,205.  The  commerce  consisted  chiefly  of 
lumber,  shingles,  etc.,  fish,  oysters  and  clams,  rosin  and  turpentine, 
miscellaneous  farm  products,  fertilizers,  and  general  merchandise. 

It  is  proposed  to  use  the  balance  of  funds  remaining  unexpended 
and  the  appropriation  reconmiended  in  maintenance  ana  in  increasing 
the  width  of  tne  dredged  cuts  to  the  project  width  of  100  feet. 

CONSOUDATBD. 

July  1,  1908,  balance  unexpended 16,333.33 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 5,000.00 

Amount  received  as  rent  during  fiscal  year 250.00 

11, 583. 38 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $3, 652. 14 

For  maintenance  of  improvement 305. 79 

3,957.93 

July  1,  1909,  balance  unexpended 7, 625. 40 

Amount  (estimated)  requirod  for  completion  of  existing  project 42, 040. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1, 1909 25,000.00 
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The  following  report  of  the  Board  of  Engineers  on  a  recent  survey 
of  New  River  is  concurred  in  by  the  Chief  of  Engineers  and  printed 
in  House  Document  No.  1085,  Sixtieth  Congress,  second  session: 

Board  of  ENomBiBs  iob  Riysbs  and  Harbors, 

Washington,  D.  C,  July  IS,  1908. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Arm^. 

The  diftrict  officer  submits  estimates  of  cost  for  constructmg,  between  the  mouth 
of  New  River  and  the  town  of  Jacksonville,  channels  5  feet  deep  at  mean  low  water, 
and  of  several  widths,  via  the  western  channel,  which  is  the  route  of  the  present 
adopted  project,  and  via  Cedar  Bush  Marsh  cut,  which  was  the  oriffinally  improved 
loute.  For  reasons  stated,  he  recommends  a  channel  200  feet  wide  by  way  of  the 
western  channel,  at  a  total  estimated  cost  of  16,692.94,  the  maintenance  of  which  will 
require  an  annual  outlay  of  1800. 

Ilie  district  officer  believes  tha  tthe  cross  section  selected  will  permit  increased  tidal 
action  and  influence  the  creation  and  maintenance  of  a  channel  not  less  than  5  feet 
deep  across  the  bar.  The  Board  concurs  with  the  division  engineer  in  the  opinion  that- 
the  attainment  of  this  result  is  at  least  doubtful.  The  value  of  the  proposed  channel 
appears  to  rest  principally  on  its  possible  usefulness  to  commerce  to  be  developed 
along  the  inland  waterway  between  New  River  and  Swansboro.  This  waterway 
having  but  recently  been  opened,  commercial  and  navigation  conditions  have  not 
become  sufficiently  stable  to  reliably  determine  the  value  of  a  connecting  channel  6 
feet  deep  at  mean  low  water  up  to  Jacksonville.  The  district  officer  and  division 
engineer,  having  given  due  consideration  to  this  matter,  unite  in  believing  that  th  e 
proposed  channel  will  afford  benefits  sufficient  to  justify  the  United  States  in 
constructing  it. 

While  it  is  obvious  that  no  great  commercial  returns  can  be  expected  from  this 
work,  tiie  Board  is  inclined  to  oelieve  that  the  realization  of  the  benefits  expected 
by  the  district  officer  and  division  engineer  would  recompense  the  public  for  the  very 
small  expenditure  involved,  and  for  this  reason  it  concurs  in  the  recommendations  of 
those  officers. 

For  the  Board: 

D.  W.  Lock  WOOD, 
Colonel,  Corps  of  Engineers, 
Senior  Member  of  the  Board. 

The  commerce  on  this  river  for  the  year  1907  was  24,803  tons,  about 
20,000  tons  of  which  represents  timber  and  sawed  lumber. 

There  are  about  25  launches,  or  power  boats,  and  22  sharpies  and 
schooners  operating  on  this  river,  some  operated  for  pleasure  only, 
and  others  making  runs  whenever  work  can  be  obtained  and  engagea 
in  fishing.  Since  the  completion  of  the  dredging  in  the  waterway 
from  New  Kiver  to  Beaufort  a  large  increase  in  trade  between  these 
points  is  expected,  as  the  fish  and  oysters  from  the  vicinity  of  New 
River  wiU  be  carried  to  that  point  for  shipment  by  rail. 

NOBTHEAST  AND  BLACK  RIVEK8,  AND  CAPE  FEAR  RIVER  ABOVE  WIL- 
MINGTON, N.  C. 

(a)  Northeast  River. — Distance  from  mouth  to  Bannerman's  bridge. 
48  iniles;  to  Hallsville,  88  miles;  to  Komegay's  bridge,  the  head  or 
navigation,  103  miles. 

The  original  condition  when  improvement  began  was  a  channel 
badly  obstructed  by  logs,  snags,  and  overhanging  trees.  The  river 
was  navigable  to  Bannerman's  bridge,  with  governing  low-water 
depth  of  6  feet. 

The  original  project  of  1889  is  still  in  force,  and  includes  the  clear- 
ing of  the  natural  channel  for  small  steamers  to  Hallsville  and  for 
pme  boats  to  Komegay's  bridge  at  an  estimated  cost  of  $30,000. 
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Additional  work  proposed  is  for  maintenance  only,  the  project 
having  been  practically  completed. 

Amount  expended  on  present  project  up  to  June  30,  1909: 

For  improvement 110, 687. 96 

For  mamtenance 11, 801. 08 

Total 22,489.04 

The  work  done  during  the  year  consisted  of  snagging  for  mainte- 
nance and  part  construction  of  new  hull  for  snag  mat  H.  G.  Wright, 

As  the  result  of  the  expenditures  to  date  the  channel  has  been  kept 
cleared,  except  when  it  has  been  impracticable  on  account  of  low 
water  or  for  other  causes  for  the  plant  to  work.  Six  feet  of  water 
can  be  carried  to  Bannerman's  bndge  and  3  feet  to  Groom's  bridge 
during  aU  stages  of  the  water. 

From  Groom's  bridge  to  Komegay's  bridge,  the  head  of  navigation, 
the  river  is  so  shallow  that  navigation  is  practicable  only  when  the 
water  is  up.  This  is  liable  to  occur  at  any  time,  but  during  the  sum- 
mer low  stages  usually  prevail. 

The  minimum  low-water  depth  to  Bannerman's  bridge  is  6  feet;  to 
Groom's  bridge,  3  feet;  to  Hallsville,  0.5  foot;  to  Komegay's  bridge 
(the  head  of  navigation),  0.1  foot. 

With  the  available  balance  it  is  proposed  to  maintain  the  natural 
channel  to  Hallsville. 

The  additional  appropriation  recommended  is  for  maintenance. 

There  is  a  tidal  range  of  about  2  feet  at  the  mouth  of  this  stream, 
which  decreases  to  nothing  at  or  a  short  distance  above  Bannerman's 
bridge.    The  upper  portion  is  subject  to  freshets  of  from  8  to  12  feet. 

The  channel  is  at  present  badly  obstructed  by  snags,  etc.,  above 
the  seventy-fifth  milepost  and  is  partially  obstructed  below  that  point. 

The  commerce  for  1908  amounted  to  101,861  tons,  valued  at  ap- 
proximately^ $1,618,730.  It  consisted  principally  of  timber,  naval 
stores,  fertilizers,  general  merchandise,  cotton,  and  miscellaneous 
farm  products. 

The  commerce  is  handled  on  a  few  boats  that  make  some  attempt 
at  regular  trips  and  on  a  large  number  of  rafts,  flats,  etc.  Hence  it 
is  impossible  to  estimate  the  commerce  with  much  accuracy. 

(6)  Black  River, — The  original  condition  when  improvement  beeaa 
was  a  natural  channel  cleared  fairly  to  Point  Gaswell  and  roughly' 
to  Lisbon,  with  governing  low-water  depths  of  4  feet  to  Point  Gaswell, 
2.5  feet  to  Haws  Narrows,  and  1.5  feet  to  Lisbon. 

The  original  project  of  1885  included  clearing  the  natural  channel 
and  banks  to  Lisbon  and  the  cutting  off  of  a  few  sharp  points  at 
bends.  It  was  amended  in  May,  1893,  by  omitting  that  part  of  the 
river  above  Glear  Run,  and,  as  amended,  was  completed  September 
20,  1895. 

The  existing  project  of  1894  is  to  maintain  the  natural  chaxmel  to 
Glear  Run,  at  an  estimated  cost  of  $2,000  per  annum. 

Amount  expended  to  June  30,  1909: 

On  previoiis  project  mentioned  above |12|358.40 

On  present  project,  for  maintenance 10, 103. 18 

Total 22,461.68 

The  expenditures  during  the  year  resulted  in  the  removal  of  the 
worst  obstructions  between  the  mouth  and  Glear  Rim. 
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The  result  obtained  by  the  expenditures  to  date  has  been  a  cleared 
channel  whenever  funds  were  available,  permitting  navigation  to 
Point  Caswell,  24  miles  above  the  mouth,  at  all  stages,  and  to  Clear 
Run,  66  miles  above  the  mouth,  at  stages  of  1.5  feet  or  higher  above 
low  water,  the  governing  low-water  depths  at  present  being  5  feet  to 
Point  Caswell,  2.5  feet  to  Haws  Narrows,  32  miles  above  the  mouth, 
and  1.5  feet  to  Clear  Rim.  There  is  no  steamboat  navigation  above 
Clear  Run.  Lisbon,  74  miles  from  the  mouth,  is  the  head  of  naviga- 
tion. The  low-water  stages  prevail  usually  from  May  to  August, 
inclusive;  during  the  rest  of  tne  year  the  stage  is  about  5  to  8  feet 
higher,  but  the  periods  of  high  and  low  water  are  by  no  means  the 
^e  every  year^  No  furthS  work,  excepting  mainLnance,  ia  now 
proposed. 

It  is  proposed  to  expend  the  available  balance  for  maintenance  of 
the  natiu*al  channel  up  as  far  as  Clear  Run,  and  the  appropriation 
recommended  is  for  further  maintenance  as  reqidred. 

The  commerce  during  1908  amoimted  to  45,998  tons;  estimated 
value  $958,409.  It  consisted  principally  of  timber,  general  merchan- 
dise, naval  stores,  fertilizers,  cotton,  and  other  farm  products. 

The  conunerce  Lb  handled  on  a  few  boats,  which  make  some  attempt 
at  regularity,  and  on  a  lai^e  number  of  rafts,  flats,  etc.,  whose  tripe 
are  fldtogether  irregular.  Hence  it  is  impossible  to  get  the  commer- 
cial statistics  with  even  fair  accuracy. 

(e)  Cape  Fear  River  above  WilmvnaUm,  N.  C, — ^The  original  con- 
dition when  work  began  was  a  channel  badly  obstructed  above  Kelhrs 
Cove  by  logs,  snags,  etc.,  and  with  govermng  low-water  depths  of  4 
feet  to  Aeliys  Cove  and  1  foot  to  Fayetteville. 

The  original  project  of  January  26,  1881,  was  to  clear  the  river  to 
Fayetteville  and  obtain  a  continuous  channel  by  jettying  and  dredg- 
ing, estimated  in  July,  1893,  to  cost  $275,000  for  a  channel  4  feet 
deep  to  Ehzabethtown  and  3  feet  deep  to  Fayetteville.  It  is  about 
30  per  cent  completed. 

The  existing  project,  adopted  bv  act  of  June  13,  1902,  is  to  obtain, 
by  canalizing,  a  low-water  depth  of  8  feet  to  Fayetteville,  at  an 
estimated  cost  of  $1,350,000. 

In  consequence  of  this  new  project  the  former  project  has  been 
abandoned,  exceptii^  for  the  maintenance  of  the  natural  channel, 
pending  the  construction  of  locks  and  dams. 

Amount  expended  on  project  of  1881  to  June  SO,  1909: 

For  improvement 9134, 436. 96 

For  maintenance 20,060.81 

Total 154,497.77 

Amount  expended  on  project  of  1902  to  June  30, 1909,  for  improvement ...      14, 682. 23 

Total 169,180.00 

The  work  done  during  the  year  consisted  in  removing  obstructions 
in  the  river  between  the  twenty-sixth  and  twenty-seventh  mile- 
boards  caused  by  the  caving  of  banks,  in  the  partial  construction  of  a 
new  hull  for  the  snagboat  ff,  G.  Wriaht  for  use  on  this  and  neighboring 
streams,  inspection,  and  office  work. 

The  additional  appropriation  asked  for  will  be  devoted  to  continu- 
ing the  work  of  mamtenance  by  open-channel  work. 

At  present  the  low-water  depths  are  8  feet  to  Kings  Bluff,  38  miles 
Above  Wilmington;  2^  feet  to  Ehzabethtown,  73  miles  above  Wil- 
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mington;  and  2  feet  to  Favetteyille^  115  miles  above  Wilmington. 
Fayetteville  is  the  head  of  navigation.  Low-water  stages  prevail 
from  two  to  four  months  during  each  summer,  and  freshets,  which 
raise  the  water  level  from  15  to  50  feet  at  Fayetteville  (the  effects 
lower  down  being  less  marked),  usually  occur  as  often  as  once  a  month 
during  the  rest  of  the  year.  They  do  not  occur  with  any  regularity, 
however. 

The  commerce  for  1908  was  estimated  at  137,620  tons,  estimated  to 
be  worth  $3,960,235. 

Lochs  and  dams. — ^The  act  of  June  13,  1902,  appropriated  $50,000 
for  the  purchase  of  sites  for  locks  and  dams.  A  careful  survey,  con- 
suming more  than  eleven  months'  time,  was  made  for  the  purpose  of 
locating  the  sites.  This  survey  has  been  completed,  the  sites  tenta- 
tively located,  a  number  of  borings  made  at  each  site,  the  locations 
approved,  and  prices  obtained  on  all  the  lands  necessary. 

The  balance  of  this  appropriation  for  lock  and  dam  improvement, 
$35,317.77,  has  been  covered  into  the  surplus  fund,  in  accordance 
with  section  10  of  the  sundry  civil  act  of  March  4,  1909. 

Abstracts  of  the  titles  were  made  and  turned  over  to  the  United 
States  district  attorney  for  examination.  The  titles  to  the  land 
needed  at  lower  site  were  approved  and  the  land  purchased. 

Owing  to  the  fact  that  Congress  has  directed  a  reexamination  of 
this  river,  with  a  view  to  a  possible  modification  of  the  project,  the 
purchase  of  the  other  land  nas  been  delayed,  as  its  purchase  may 
not  be  required. 

No  estimate  is  submitted  for  further  work  on  the  existing  project 
for  locks  and  dams,  pending  action  by  Congress  on  the  modified 
plan  for  this  improvement  contained  in  House  Document  No.  890, 
Sixtieth  Congress,  first  session,  which  is  based  on  the  reexamination 
authorized  by  the  river  and  harbor  act  in  March  2,  1907. 

The  expenditures  to  June  30,  1909,  on  said  project  for  surveys, 
other  preliminaries,  and  purchasing  land  at  lower  site,  amounted  to 
$14,682.23. 

CONBOUDATBD. 

July  1,  1908,  balance  unexpended $13,573.95 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 10,000.00 

23, 573. 95 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 5, 871. 34 

July  1,  1909,  balance  unexpended 17,702.61 

July  1,  1909,  outstanding  liabilities 1, 063. 28 

July  1,  1909,  balance  available 16, 639. 33 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 14, 000. 00 

CAPE  FEAR  RrVBR  ABOVE   WILMINGTON,  LOCKS  AND  DAMS. 

July  1,  1908,  balance  unexpended $35,526.11 

June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $208. 34 

Covered  into  the  surplus  fund , 35, 317. 77 

35, 526. 11 

Amount  (estimated)  required  for  completion  of  existing  project 1, 300, 000. 00 
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PAMLICO   AND   TAIL  BIYEBS,  NORTH   CAROLINA. 

(One  river,  called  the  Pamlico  below  Washington,  N.  C,  and  the 
Tar  above  that  point.)  Distance  from  'Washington  to  Greenville, 
22  miles;  to  Tarboro,  49  miles;  to  Fishing  Creek,  56  miles;  to  Little 
Falls,  88  miles;  to  Rocky  Mount,  89  miles. 

Prior  to  its  improvement,  which  was  begun  in  1876,  the  Pamlico 
River  (that  portion  of  the  stream  below  Washington)  was  obstructed 
by  war  blockades,  sunken  logs,  snags,  stumps,  and  sand  shoals. 

The  governing  low-water  depths  were  5  feet  to  Washington  and 
perhaps  1  foot  to  Tarboro,  the  navigation  to  which  place  was  practi- 
cable during  freshet  stages  onlv.  About  3  feet  could  be  carried  to 
Tarboro  during  about  eight  high-water  months  per  year. 

The  original  project  for  the  improvement  of  the  river  below 
Washington  was  that  submitted  in  December,  1875  (Annual  Report 
of  the  Chief  of  Engineers  for  1876,  p.  361),  and  adopted  by  Congress 
August  14,  1876,  and  had  for  its  object  toprovide  9  leet  at  low  water, 
from  Washington  to  its  mouth,  by  dredging  and  the  removal  of  piles 
and  obstructions  at  an  estimated  cost  of  $28,050.  In  the  project 
proper  the  proposed  draft  to  be  provided  was  not  specified,  but  work 
under  the  project  was  devoted  to  securing  9  feet  at  mean  low  water. 
Under  this  project  the  sum  of  $18,000  was  appropriated,  of  which 
$17,877.12  was  expended:  the  remainder,  $122.88,  was  transferred  to 
the  unprovement  of  the  Pamlico  and  Tar  rivers,  when  the  improve- 
ments were  combined  in  1880. 

The  Tar  River  (that  portion  of  the  stream  above  Washington), 
prior  to  improvement,  was  obstructed  by  sunken  logs,  piles,  wrecls, 
stumps,  snags,  and  trees  in  the  channel,  and  overhanging  trees  along 
its  banks.  The  original  project  for  this  portion  of  the  stream  was 
that  of  1879  (Annual  Report  of  the  Chief  of  Engineers  for  1879, 
p.  700)  for  the  removal  of  obstructions  between  Washington  and 
Tarboro  at  an  estimated  cost  of  $10,000.  An  appropriation  of  $3,000 
was  made  for  this  purpose  in  1879,  of  which  $2,867.27  was  expended, 
leaving  a  balance  of  $132.73,  which  was  transferred  to  the  joint 
improvement. 

In  1889  the  project  was  extended  to  clear  the  natural  channel 
above  Tarboro,  34  miles,  to  Little  Falls,  and  the  estimate  was  in- 
creased $16,200,  making  the  total  estimate  $92,200. 

The  present  project  is  that  of  1875  (for  Pamlico  River),  and  of 
1879,  1889,  ana  1907  (for  Tar  River),  somewhat  modified  to  secure 
a  channel  100  feet  wide  and  9  feet  deep  at  mean  low  water  to  Wash- 
ington; thence  a  channel  60  feet  wide  and  4  feet  deep  at  low  water 
for  22  miles  farther,  to  Greenville ;  thence  a  channel  60  feet  wide  and 
20  inches  deep  at  low  water  for  26  miles  farther,  to  Tarboro ;  thence 
to  keep  clear  of  obstructions  the  natural  channel  34  miles  farther, 
to  Little  Falls,  2  miles  below  Rocky  Mount,  N.  C. 

The  project  as  modified  by  act  of  March  2,  1907,  changed  the 
depth  between  Washington  and  Greenville  from  3  to  4  feet  at  mean 
low  water,  at  an  estimated  cost  of  $3,800. 

The  work  for  the  vear  was  for  maintenance  and  consisted  in 
removing  the  worst  obstructions  from  the  channel  between  Wash- 
ington and  the  mouth  of  Fishing  Creek,  and  making  surveys  of  the 

S.  Rep.  527,  61—2 ^15 


226  .BIVBR  AND  HABBOB  BILL. 

shoals  immediately  below  Greenville,  and  also  in  the  vicinity  of  the 
Norfolk  and  Southern  Railway  bridge  at  Washington. 

Expended  prior  to  1876  on  previous  projects |15, 000. 00 

Expended  on  present  project  to  June  30,  1909: 

For  improvement $149, 875.  33 

For  maintenance 23, 485. 42 

173, 360.  75 

Total 188, 360.  75 

The  project  of  1875,  with  its  various  modifications,  is  completed, 
and  at  the  beginning  of  the  fiscal  year  there  was  a  channel  to  Wash- 
ington 100  feet  wide  and  9  feet  deep  at  mean  low  water;  thence  to 
Greenville  a  channel  60  feet  wide  and  4  feet  deep  at  low  water, 
which  is  in  good  condition  except  for  a  small  amount  of  snagging 
required.  The  dredged  cuts  below  and  above  Washington  liave 
slightly  deteriorated  during  the  year. 

Above  Greenville  the  river  has  deteriorated  for  lack  of  maintenance 
and  is  navigable  only  during  freshet  stages  of  variable  duration,  ex- 
tending over  six  or  eight  months  of  the  year. 

It  is  proposed  to  apply  the  available  balance,  together  with  the 
appropnation  recommended,  to  maintenance  of  the  improvement, 
both  above  and  below  Washington. 

The  stream  is  nontidal.  Below  Washington  the  only  surface  va- 
riations of  importance  are  due  to  the  wind,  with  an  extreme  range 
of  3  feet  under  normal  conditions.  Long  protracted  easterly  or 
westerly  winds  sometimes  cause  variations  of  7  or  8  feet.  The 
variations  of  the  upper  portion  of  the  river  are  affected  by  freshets 

The  head  of  navigation  is  Dunbar's  bridge,  108  miles  from  the 
mouth. 

The  commerce  for  the  year  1908  amounted  to  353,429  tons,  valued 
at  approximately  $7,909,369  (a  decrease  as  compared  with  1907  of 
74,959  tons).  It  consisted  principally  of  cotton,  cotton-seed  prod- 
ucts, grain,  potatoes,  wood,  timber,  lumber,  fertilizer,  and  general 
merchandise. 

The  tendency  of  the  improvement  is  to  keep  down  freight  rates. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 $10, 000.  00 

ROANOKE   RIVER,    NORTH   CAROLINA. 

Originally  the  navigable  channel  to  Indian  Highland  bar,  67  miles 
above  the  mouth,  was  10  feet  deep  at  mean  low  water,  and  thence  to 
the  town  of  Weldon,  which  is  129  miles  from  the  mouth,  the  mini- 
mum depth  was  2^  feet  at  the  same  stage. 

The  project,  adopted  in  1,871,  contemplates  a  channel  with  a  least 
width  of  50  feet  from  Hamilton  to  Weldon,  5  feet  deep  at  mean  low 
water,  and  the  removal  in  the  lower  portion  of  the  river,  below  the 
former  point,  of  such  obstructions  as  may  be  necessary  to  accommo- 
date vessels  navigating  North  Carolina  sounds.  The  estimated  cost 
of  the  work  was  $269,000. 

The  expenditures  to  June  30,  1909,  amounted  to  $240,005.42,  of 
which  amount  $11,315.19  has  been  expended  in  maintenance  and 
$1,355  was  received  from  sales.     The  project  is  about  80  per  cent 
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completed.  The  channel  obstructions  have  been  removed,  and  a 
channel  depth  of  4  feet  at  mean  low  water  over  the  projected  width 
has  been  provided  between  Hamilton  and  Weldon.  On  June  30, 
1908,  vessels  drawing  8^  feet  could  go  as  far  as  Hamilton,  and  beyond 
that  point,  to  within  a  short  distance  of  Weldon,  4  feet  could  be  carried 
at  mean  low  water.  A  bar  is  forming  at  the  mouth  of  the  river,  due 
to  deposits  brought  down  by  freshets,  and  this  has  somewhat  dimin- 
ished the  depth  that  could  otherwise  be  carried  to  Hamilton.  The 
upper  river  is  subject  to  heavy  freshets,  which  cause  the  only  varia- 
tion in  the  level  of  the  water  surface.  Weldon,  situated  about  129 
miles  from  the  mouth,  is  the  head  of  navigation. 

The  only  work  done  during  the  fiscal  year  was  in  the  nature  of 
maintenance  and  consisted  in  the  removal  of  sunken  and  overhead 
obstructions. 

The  commerce  has  varied  considerably  since  the  improvement  waa 
undertaken,  the  maximum  amount  of  freight  transported  having  been 
in  1891,  when  it  was  376,181  tons.  Since  then  it  nas  decreased,  and 
for  the  calendar  year  1908  it  was  reported  at  78J75  tons,  valued  at 
$1,402,080.     The  principal  item  of  shipment  is  timber. 

The  depletion  of  the  forests  and  the  development  of  railroads  in 
the  territory  tributary  to  the  river  have  served  to  reduce  the  volume 
of  water-borne  freight  in  recent  years. 

It  has  not  been  found  possible  to  ascertain  what  effect,  if  any,  the 
improvement  has  had  upon  freight  rate^. 

The  balance  available  and  the  amount  estimated  for  will  be  applied 
in  maintaining  the  improvement  by  keeping  the  channel  clear  of 
logs,  snags,  and  similar  obstructions. 

July  1,  1908,  balance  unexpended $3, 962. 48 

Received  from  sales  during  fiscal  year 3. 25 

3, 965.  73 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 1, 616. 15 

July  1,  1909,  balance  unexpended 2, 349.  58 

Amount  (estimated)  required  for  completion  of  existing  project 41, 925. 88 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 5, 000.  00 

SCUPPERNONG   RIVER,    NORTH   CAROLINA. 

From  the  mouth  to  Columbia  is  5  miles;  to  Spruill's  bridge,  23 
miles. 

Before  work  was  commenced  on  the  river  there  was  only  about  5 

mi 

feet  across  the  bar  at  its  mouth.  The  upper  portion  was  olxstructed 
by  logs,  snags,  stumps,  overlianging  growth,  and  abrupt  bonds,  per- 
mitting navigation  by  small  vessels  only. 

The  original  project,  adopted  in  1876,  was  to  dredge  the  bar,  make 
cut-offs  at  sharp  bends,  and  remove  obstructions  so  as  to  obtain  a 
channel  60  feet  wide  and  9  feet  deep  at  low  water  up  to  Spruill's 
bridge. 

The  present  project,  adopted  by  act  of  June  13,  1902,  provides  for 
dredging  a  channel  3,400  feet  long,  150  feet  wide,  and  9  feet  deep  at 
mean  low  water  across  the  bar  at  the  mouth  of  tlie  river,  at  a  cost  of 
$14,000. 
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The  project  is  about  70  per  cent  completed. 

Expended  prior  to  1902  on  previous  project |8, 000. 00 

Expended  on  present  project  up  to  June  30,  1909: 

For  improvement $11, 500. 00 

For  mamtenance 4,  OOL  32 

15, 501. 32 

Total 23,  SOL  32 

There  was  no  work  done  during  the  fiscal  jear  1909.  The  expendi- 
turesy  $31.35,  were  for  outstanding  liabilities  of  the  previous  fiscal 
year  and  for  travel  expenses  incurred  in  an  examination  of  a  bridge 
at  Columbia. 

At  the  close  of  the  fiscal  year  1909,  the  conditions  so  far  as  known 
are  a  channel  9  feet  deep  at  mean  low  water,  90  feet  wide  for  2,700 
feet  of  its  length,  and  130  feet  wide  for  700  feet  of  its  length  across 
the  bar  at  the  mouth  of  the  river;  thence  to  Cross  Landing,  14  miles 
above,  a  good  open  channel  of  7  feet  at  mean  low  water,  free  from 
obstacles;  thence  to  Spruill's  bridge,  9  miles  farther,  7  feet  at  mean 
low  water,  but  the  river  in  many  places  is  narrow  and  crooked  and 
obstructed  by  overhanging  trees  on  the  banks  and  by  logs  and  si^ags 
in  the  channel. 

It  is  proposed  to  apply  the  available  balance,  together  with  $2,500 
allotted  from  act  of  March  3,  1909,  for  preservation  and  maintenance 
of  rivers  and  harbors  and  the  additional  appropriation  recommended 
to  the  completion  of  the  project  and  to  maintenance. 

This  is  a  nontidal  stream  with  no  slope,  the  oscillations  of  the  sur- 
face being  controlled  by  the  winds. 

SpruilPs  bridge.  23  miles  from  its  mouth,  is  the  head  of  navigation, 
to  which  pomt  7  feet  can  be  carried  at  mean  low  water. 

The  commerce  for  1908  amounted  to  12,515  tons,  valued  at  approxi- 
mately $215,200,  a  decrease  of  56,115  tons  below  last  year.  The 
principal  falling  off  was  caused  by  the  completion  of  the  Norfolk  and 
Southern  Railway  to  Columbia  and  the  discontinuance  of  the  steam- 
boat line  between  Columbia  and  Edenton. 

July  1,  1908,  balance  imexpended |1, 530. 08 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 2,500.00 

4, 030. 03 
Jime  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 3L  35 

July  1,  1909,  balance  unexpended 3,998.68 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 2, 500.  00 

SOUTH   RIVER,  NORTH   CAROLINA. 

The  following  report  of  the  Board  of  Engineers  on  a  recent  survey 
is  concurred  in  by  the  Chief  of  Engineers  and  printed  in  House 
Document  No.  954,  Sixtieth  Congress,  first  session: 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washing toUy  D.  C,  April  6,  1908. 

Respectfully  returned  to  the  Chief  of  Enmeere,  U.S.  Army. 

In  tne  within  report  on  a  survey  of  Soutn  River,  North  Carolina,  the  district  officer 
submits  plans  for  improving  the  same  from  its  mouth  to  Aurora,  N.  C,  with  a  view  to 
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obtaining  depths  of  6,  7,  and  8  feet,  which  he  estimates  will  cost  $4,250,  $15,800,  and 
$31.700,  respectively,  these  estimates  being  based  on  a  channel  width  of  100  feet. 

while  the  recommendation  of  the  district  officer  in  his  repent  on  preliminary  exami* 
nation  of  this  locality,  in  which  the  Board  concurred,  was  favorable  for  a  depth  of  8 
feet,  it  appears  from  the  above  that  the  cost  of  excavating  a  channel  of  this  depth  will 
be  more  than  twice  the  cost  of  a  channel  7  feet  in  depth.  The  depths  referred  to  in  the 
estimates  are  below  mean  low  water.  As  there  is  no  tidal  variation  in  this  stream  and 
the  fluctuations  of  level  are  dependent  upon  rains  and  winds,  a  depth  exceeding  that 
found  at  mean  low  water  is  available  durmg  the  greater  portion  of  the  year.  The  dis- 
trict officer  states  that  the  normal  level  of  the  water  is  probably  nearly  1  foot  above  the 
adopted  level  of  mean  low  water,  and  such  being  the  case,  it  would  appear  that  the 
raoject  proposed  by  him  for  a  depth  of  7  feet  wifi  be  sufficient  for  the  lumber  barges 
drawing  8  teet  for  tne  greater  portion  of  the  year. 

In  view  of  the  statements  made  in  the  reports  on  preliminary  examination  and  sur- 
vey as  to  the  benefits  which  may  be  expected  from  providing  an  improvement  ade- 
quate to  the  class  of  commerce  using  this  waterway,  and  having  in  mind  the  moderate 
cost  of  the  project  proposed  by  the  district  officer,  the  Board  concurs  with  the  district 
officer  and  the  division  engineer  in  believing  that  it  is  advisable  for  the  United  States 
to  undertake  this  improvement.  To  promote  the  efficiency  of  the  channel  the  Board 
believes  that  some  easement  of  the  bends  may  be  advisable,  as  suggested  by  the  divi- 
sion engineer,  and  for  this  reason  recommends  an  appropriation  of  $16,000,  which  it  is 
believed  will  cover  the  slight  additional  expense  thus  necessitated. 

For  the  Board: 

R.  L.  HoxiE, 
Colonel,  Corjn  of  Engineenf 

Senior  Member  Present. 

The  commerce  of  the  stream  is  reported  to  be  about  80,000  tons, 
of  which  about  62,000  tons  is  lumber.  An  unknown  part  of  this  lum* 
ber  originates  on  Bond  Creek,  a  tributary  of  South  River,  and  as 
the  depth  is  abeadj  8  feet  or  more  in  this  stream  and  in  South  Eiver 
below  its  mouth,  its  commerce  would  not  be  benefited  by  the  ina- 
provement  now  under  contemplation.  It  is  stated  withm  that  if 
a  depth  of  8  feet  is  made  available  additional  sawmills  will  be  es- 
tablished at  Aiu*ora  and  that  the  existing  and  prospective  traffic  in 
this  item  of  commerce  will  be  greatly  benefited,  as  barges  destined 
for  Norfolk  by  way  of  the  canal  can  be  loaded  to  their  full  capacity. 

INLAND  WATERWAY  FROM   PAMLICO  SOUND  TO  BEAUFORT  INLET,   NORTH 

CAROLINA. 

Distance  from  the  10-foot  mean  low-water  contour  in  Adams 
Creek  (a  tributary  of  the  Neuse  River)  to  the  head  of  Adams  Creek 
is  about  7  miles;  from  the  head  of  Adams  Creek  across  the  country 
to  the  head  of  Core  Creek  is  about  3  miles;  from  the  head  of  Core 
Creek  to  the  mouth  of  Core  Creek  is  about  4  miles ;  and  the  distance 
from  the  mouth  of  Core  Creek  to  the  10-foot  depth  at  mean  low 
water  in  the  Newport  River  is  about  4  miles,  making  the  total  dis- 
tance over  which  dredging  will  be  required  about  18  miles. 

At  the  time  of  the  adoption  of  the  existing  project  a  low- water 
depth  of  ab^t  5  feet  could  be  carried  from  the  10-foot  contour  in 
Adams  Creek  to  near  its  head ;  from  the  head  of  Adams  Creek  to  the 
head  of  Core  Creek  is  across  dry  land ;  from  the  head  of  Core  Creek 
to  its  mouth  the  creek  is  practically  bare  at  low  water ;  and  from  the 
mouth  of  Core  Creek  to  the  10-foot  contour  in  Newport  River  the 
low-water  depth  formerly  averaged  about  6  feet. 

The  present  and  only  project,  adopted  by  act  of  Congress  approved 
March  2, 1907,  contemplates  securing,  by  dredging,  a  channel  10  feet 
deep  at  low  water  from  Pamlico  Sound  to  Beaufort  Inlet  via  Adams 
and  Core  creeks,  said  channel  to  have  a  minimum  bottom  width  of  90 
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feet  through  dry  land  with  side  slopes  of  1  to  2i,  a  minimum  bottom 
width  of  125  feet  with  side  slopes  of  1  to  3  through  narrow  parts  of 
the  creek  and  river  portions,  and  a  minimum  bottom  width  of  250 
feet  with  side  slopes  of  1  to  3  in  wide  parts  of  creeks  and  sounds,  at 
an  estimated  cost  of  $550,000. 

Amount  expended  on  project  for  improvement  to  June  30,  1909, 
$101,012.90. 

The  work  of  the  year  consisted  of  laying  out  and  superintending 
the  work,  purchasing  227.45  acres  of  land  for  the  right  of  way,  re- 
moving under  contract  1,250,827  cubic  yards  of  material  from  the 
prescribed  cross  section,  completing  34,182.3  feet  of  channel,  which 
varies  in  width  from  90  to  250  feet,  and  starting  the  work  of  the 
construction  of  a  steel  highway  bridge  over  Core  Creek  under  con- 
tract. 

The  river  and  harbor  act  of  March  2,  1907,  authorized  continuing 
contracts  for  completing  the  project  in  the  sum  of  $350,000,  of  which 
$45,000  is  yet  to  be  appropriated. 

The  funds  in  hand  will  be  used  in  completing  the  waterway,  and 
the  additional  appropriation  recommended  will  be  applied  to  work 
of  maintenance. 

References:  Pages  1393  and  1394,  Report  of  the  Chief  of  Engi- 
neers for  1904,  and  House  Document  No.  84,  Fifty-ninth  Congress, 
second  session. 

July  1,  1908,  balance  unexpended $358,253.18 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909_    135, 000. 00 

493,  253. 18 
June  30,  1909,  amount  expended  during  fiscal  year  for  works  of  im- 
provement       89,  266. 08 

July  1,  1909,  balance  unexpended 403,987.10 

July  1,  1909,  outstanding  liabilities 48,611.97 

July  1,  1909,  balance  available 355,375.13 

July  1,  1909,  amount  covered  by  uncompleted  contracts 279, 868. 49 

Amount  (estimated)  required  for  completion  of  existing  project—      45,000.00 

Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June 
30,  1911,  for  maintenance  of  improvement,  exclusive  of  the  bal- 
ance unexpended  July  1,  1909 20, 000. 00 

WATERWAY    CONNECTING    SWAN    QUARTER    BAY    WITH    DEEP    BAY,    NORTH 

CAROLINA. 

Swan  Quarter,  the  county  seat  of  Hyde  County,  X.  C,  is  situated 
at  the  head  of  Swan  Quarter  Bay,  in  the  southwestern  part  of  the 
county,  and  on  the  north  shore  of  Pamlico  Sound,  nearrthe  mouth  of 
the  Pamlico  River.  Just  to  the  westward  of  Swan  Quarter  Bay, 
and  separated  from  it  by  the  low  marshes  known  as  Judith  Marshes 
and  Judith  Island,  is  a  small  landlocked  harbor,  called  Deep  Bay. 
This  opens  into  Rose  Bay,  and  the  latter  into  the  Pamlico  River  a 
few  miles  above  its  mouth.  „ 

The  nearest  large  cities  and  railroad  stations  to  Swan  Quarter  are 
Washington,  50  miles  distant,  on  the  Pamlico  River,  and  Bellhaven, 
30  miles  distant,  on  the  Pungo  River,  a  tributary  of  the  Pamlico, 
traffic  to  both  places  having  to  ascend  the  Pamlico  River. 
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The  following  report  of  the  Board  of  Engineers  is  concurred  in 
by  the  Chief  of  Engineers  and  printed  in  House  Document  No.  446, 
Sixtieth  Congress,  first  session : 

BoABD  OF  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  C,  October  7, 1907. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

The  district  oflBcer  submits  estimates  for  channels  of  6,  7,  and  8  feet  In  depth, 
amounting  to  $14,575,  $19,525,  and  $27,225,  rcsijectively,  with  estimates  for 
maintenance  of  $900,  $1,500,  and  $2,000,  respectively.  He  believes  the  commerce 
involved  is  sufficiently  large  to  Justify  the  cost  of  a  6- foot  channel  and  that  this 
depth  will  meet  the  demands  of  navigation,  in  which  views  the  division  engineer 
concurs. 

In  the  opinion  of  the  Board  the  present  commerce  of  10,000  tons,  which  is 
dependent  entirely  upon  water  transi)ortatloii,  with  reasonable  pro8i)ect8  for  an 
increase,  warrants  the  expense  necessary  to  provide  the  protected  6-foot  chan- 
nel contemplated,  and  no  greater  depth  is  now  re<iuired.  It  therefore  recom- 
mends the  adoption  of  the  project  proposed  by  the  district  officer  at  an  initial 
cost  of  $14,575,  and  $900  annually  thereafter  for  maintenance. 

WACCAMAW    RIVER,    NORTH    CAROLINA    AND   SOUTH    CAROLINA. 

In  1880  this  stream  was  navigable  for  12-foot-draft  boats  at  all 
stages  of  water  from  Georgetown,  23  miles,  to  Bull  Creek,  and  at 
high  water  4  miles  farther,  to  Bucks  lower  mills;  thence  for  7-foot- 
draft  boats,  at  high  water,  22  miles  farther,  to  Conway;  thence  it 
possessed  an  obstructed  channel  for  3-foot-draft  boats,  at  ordinary 
winter  water,  68  miles,  to  Reeves  Ferry ;  thence  an  obstructed  chan- 
nel, with  3  feet  at  high  water,  for  30  miles,  to  Lake  Waccamaw. 

The  project  of  improvement,  adopted  in  1880,  provides  for  a  chan- 
nel 12  leet  deep  at  all  stages  of  water,  with  80  feet  bottom  width  from 
the  mouth  of  the  river  to  Conway ;  thence  a  cleared  channel  to  Lake 
Waccamaw. 

The  original  estimated  cost  was  $29,370,  which  was  revised  in  1885 
and  increased  in  the  annual  report  of  that  year  to  the  present  figure, 
$138,400.  In  the  Annual  Report  of  the  Chief  of  Engineers  for  1886, 
page  170,  maintenance  is  estimated  at  $4,000  per  vear  after  comple- 
tion of  improvement. 

The  total  expenditure  to  June  30,  1909,  was  $143,552.79.  The 
river  had  been  cleared  of  snags  to  a  distance  of  128  miles  above  the 
mouth,  and  this  portion  of  the  river  had  been  frequently  resnagged  as 
appropriations  permitted,  46,201  snags,  etc.,  having  been  removed 
since  June  30, 1884.  Some  work  had  l)een  done  toward  increasing  the 
original  depth  on  eight  shoals  below  Conway.  As  nearly  as  can  be 
determined  from  the  records,  about  $75,977.81  had  been  expended  in 
originally  snagging  the  lower  128  miles  of  the  river  and  in  construct- 
ing pile  and  plank  dikes  at  eight  shoals,  and  $35,435.11  in  main- 
tenance. 

Dredging  was  begun  in  1903  to  obtain  a  6-foQt  channel  below  Con- 
way and  to  straighten  the  river  by  cutting  through  the  woi-st  bends. 
The  expenditure  during  the  year  was  for  continuing  this  work  at 
Thoroughfare  Cut-off;  the  total  amount  of  material  removed  during 
the  year  was  23,731  cubic  yards,  and  the  aggregate  to  June  30,  1909, 
139,500  cubic  yards. 

The  approved  project  is  about  85  per  cent  completed. 

The  available  depths  reported  as  now  existing  do  not  differ  greatly 
from  the  original  depths.    At  mean  low  water  about  12  feet  can  be 
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carried  to  Bucksville,  34  miles  above  the  mouth;  6  feet  to  Conway, 
60  miles;  about  2  feet  to  Wortham's  bridge,  97  miles.  At  high  water 
large  side- wheelers  can  go  to  Red  Bluff,  74  miles,  and  small  boats  to 
Reeves  Ferry,  117  miles. 

Lake  Waccamaw,  147  miles  above  the  mouth,  is  the  head  of  navi- 
gation. 

The  usual  variation  in  water  level  is  about  7.5  feet  at  Conway,  50 
miles  above  the  mouth,  and  about  12  feet  at  Star  Bluff,  84  miles  above 
the  mouth. 

The  appropriation  recommended  will  be  applied  to  dredging  and 
sna^gin^. 

The  tidal  influence  at  low  water  extends  97  miles  above  the  mouth. 

Commercial  statistics. 


Tear. 


1902 
1908 
1904 
1906 


T0U8. 


141,686 
143,813 
190.435 
207,680 


Value. 


$1,844,019 
1,884,700 
2,119,040 
2,665,917 


Year. 


1906 
1907 
1908 


Tons. 


244,920 

295,135 

98,743 


Value. 


93,720,000 
4,050,560 
8,268,677 


The  vessels  engaged  in  traffic  on  this  river  are  steamers  and  tug- 
boats of  from  10  to  650  tons,  seagoing  schooners  of  from  300  to  500 
tons,  pole  boats,  rafts,  etc  The  additional  work  proposed  is  neces- 
sary to  make  the  improvement  available. 

ISo  new  line  of  transportation  was  established  during  the  year. 

For  references  to  examinations  and  surveys,  see  page  246,  Annual 
Report  of  the  Chief  of  Engineers,  1904. 

It  has  been  found  impossible  to  obtain  information  concerning  the 
effect  of  the  improvement  on  freight  rates. 

Under  the  existing  projects  a  consolidated  estimate  of  $44,000  is 
submitted  for  works  of  improvement  and  maintenance  during  the 
coming  year  on  the  Waccamaw  and  Little  Pedee  rivers,  these  streams 
having  been  appropriated  for  jointly. 

Report  of  a  survey  of  Waccamaw  River  is  printed  in  House  Docu- 
ment No.  514,  Fifty-eighth  Congress,  second  session.  Following  is 
the  letter  of  the  Chief  of  Engineers  submitting  the  same : 

Wab  Department, 
Office  of  the  Chief  of  Engineers, 

Washington,  February  5,  J904, 

Sir  :  I  have  the  honor  to  submit  herewith  for  transmission  to  Conpress  reports 
of  April  8,  1903,  by  Capt.  J.  C.  Sanford,  Corps  of  Engineers,  and  of  December 
8,  1903,  by  Capt.  G.  P.  Howell,  Corps  of  Engineers,  on  preliminary  examination 
and  survey,  respectively,  of  Waccamaw  River,  North  Carolina  and  South  Caro- 
lina, authorized  by  the  river  and  harbor  act  approved  June  13,  1902. 

Waccamaw  River  is  at  present  being  improved  under  a  project  which  provides 
for  a  channel  12  feet  (Teep  at  all  stages,  with  80  feet  bottom  width,  from  the 
mouth  of  tlie  river  to  Conway,  S.  C,  and  thence  to  T^ake  Waccamaw  a  channel 
cleared  of  snags  and  other  obstructions.  In  the  opinion  of  Captain  Sanford  the 
river  is  worthy  of  improvement  to  the  extent  contemplated  by  the  present 
project,  and  that  a  new  project  should  not  be  entered  upon  until  the  present  one 
is  completed. 

The  commerce  of  the  Waccamaw  is  reported  to  be  about  120,000  tons  annually, 
valued  at  about  $1,600,000. 

In  his  survey  report  of  December  8,  1903,  Captain  Howell  presents  plans  and 
estimates  for  work  as  follows :  For  dredging  a  channel  100  feet  wide  from  the 
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mouth  to  Conway,  with  depth  at  mean  low  water  of  6  feet,  $40,000 ;  with  depth 
of  9  feet,  $70,000;  and  with  depth  of  12  feet  (the  present  project  depth), 
$120,000.  Captain  Howell  recommends  that  the  project  for  a  12-foot  channel 
be  maintained  and  that  this  estimate  of  $120,000  be  adopted.  The  annual  cost 
of  snagging  on  the  river  above  Conway  Is  estimated  at  $5,000. 

An  alternative  recommendation  Is  submitted  by  the  local  officer  in  favor  of  a 
modified  plan,  which  provides  for  a  12-foot  channel  to  a  point  near  Buclgsville, 
and  6  feet  thence  to  Conway,  at  an  estimated  cost  of  $50,000.  For  the  reasons 
given  in  his  indorsement  of  December  11, 1903,  the  division  engineer,  Lieut.  CoL 
James  B.  Qulnn,  Corps  of  Engineers,  recommends  for  adoption  this  last-named 
plan  and  estimate. 

These  papers  have  been  referred  for  consideration  and  recommendation  by  the 
Board  of  Engineers  for  Rivers  and  Harbors,  as  provided  in  sections  3  and  14 
of  the  act  of  June  13,  1902,  and  attention  is  respectfully  invited  to  the  Board*8 
report  of  January  18,  1904,  in  seventh  indorsement  thereon.  I  concur  in  the 
conclusions  of  the  Board,  as  follows: 

*'  Having  duly  weighed  the  cost  against  commercial  benefits,  the  Board  is  of 
opinion  that  it  is  advisable  to  continue  the  improvement  of  Waccamaw  River, 
South  Carolina,  with  a  view  to  a  channel  100  feet  wide  and  12  feet  deep  from 
its  mouth  to  Bucksville,  a  distance  of  36  miles,  and  a  channel  of  the  same  width 
and  6  feet  deep  from  Bucksville  to  Conway,  a  distance  of  14  miles.  The  Board 
is  further  of  opinion  that  it  is  advisable  to  continue  snagging  operations  above 
Conway,  but  to  a  less  extent  than  is  indicated  by  the  estimate  of  the  district 
officer.  The  following  is  an  estimate  of  cost  of  the  work  deemed  advisable  by 
the  Board;" 

12-foot  channel,  100  feet  wide,  from  mouth  to  Bucksville $15, 000 

6-foot  channel,  100  feet  wide,  from  Bucksville  to  Conway 85,000 

Total 1 50, 000 

Annual  cost  of  maintenance,  including  snagging  above  Conway 5, 000 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Briff,  Gen,,  Chief  of  Engineira,  U.  8.  Army. 

Hon.  Wm.  H.  Taft, 

Secretary  of  War. 

CHARLESTON   HARBOR,   SOtmi   CAROLINA. 

There  were  originally  four  channels  across  the  bar,  the  deepest  hav- 
ing about  12  feet  depth  at  low  water.  Commerce  was  then  using 
the  Pumpkin  Hill  channel,  about  3  miles  south  of  the  present  jetty 
channel.  Where  the  pre<=?ent  jetty  channel  is  situated  there  was  then 
the  Swash  channel,  with  a  best  depth  of  10 J  feet  of  water,  too  crooked 
for  safe  use.  The  natural  channels  were  shifting  in  position  and 
variable  in  depth. 

The  original  project,  adopted  in  1878,  provided  for  establishing 
and  maintaining,  by  means  of  two  jetties  and  auxiliary  dredging,  a 
low-water  channel  of  not  less  than  21  feet  depth  across  the  bar.  The 
Swash  channel  was  selected  for  improvement.  The  estimated  cost 
was  $3,000,000. 

In  1888  it  became  necessary  to  modify  the  height  of  the  crest  line 
of  the  jetties  and  to  revise  the  estimate.  This  mcroase*in  the  esti- 
mate was  largely  due  to  the  fact  that  money  had  been  appropriated 
so  slowly  that  reasonable  contract  prices  could  not  be  obtained. 
The  annual  appropriation  up  to  that  time  had  been  only  5i  per  cent 
of  the  original  estimate.  In  the  revised  project  the  jetties  were 
increased  in  height  and  length,  but  no  change  was  made  in  their  posi- 
tion or  distance  apart.    The  revised  estimates  were  $4,oS0,500  it  the 
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jetties  were  brought  up  to  low-water  level  throughout,  and  $5,334,500 
if  brought  up  3  feet  hieher.  The  former  estimate  was  adopted  by 
Congress  in  the  river  and  harbor  act  approved  July  13,  1892. 

The  present  project,  adopted  by  the  iiver  and  harbor  act  approved 
March  3,  1899,  provides  for  obtaining  a  channel  at  the  entrance  to 
Charleston  Harbor  not  less  than  26  feet  deep  at  mean  low  water 
(mean  range  of  tide  about  5.2  feet)  and  600  feet  wide,  by  constructing 
a  large  seagoing  suction  dredge,  at  a  cost  not  exceeding  $150,000, 
and  operating  her,  together  with  the  existing  dredge  Charleston^  for 
three  years.  The  estimated  cost  of  constructing  the  new  dredge  and 
operating  it,  as  above,  was  $285,000.  Of  this  amount  $175,000  had 
been  appropriated  prior  to  the  enactment  of  the  river  and  harbor  act 
of  June  13, 1902,  which  made  available  an  additional  sum  of  $208,000, 
increasing  to  $383,000  the  amount  authorized  for  the  project  for  the 
new  dredge  and  its  operation.  The  entire  amount  authorized  has 
been  appropriated. 

The  total  expenditures  to  June  30,  1909,  were  $4,653,057.59,  includ-  ' 
ing  about  $2,500  expended  at  Sullivans  Island  and  $10,000  at  Mount 
Pleasant;  of  this  sum,  $7,823.23  was  derived  from  miscellaneous 
sources,  such  as  rental  of  dredge  and  auction  sales.  Of  this  amount, 
$4,640,557.59  has  been  expended  on  the  original  projects  and  on 
maintenance. 

Dredging  during  the  year  provided  the  full  project  width.  A 
good  channel  exists  of  not  less  than  26  feet  at  mean  low  water  and 
at  least  600  feet  wide  throughout  the  whole  length  of  the  improved 
portion,  although  a  slight  shoaling  occurred  in  the  outer  portion 
during  the  year.     The  mean  tidal  range  is  5.2  feet. 

The  operations  during  the  year  were  for  maintenance. 

The  river  and  harbor  act  of  March  3, 1905,  authorizes  the  Secretary 
of  War,  in  his  discretion,  to  cause  the  new  dredges  employed  on  this 
work  to  be  utilized,  at  such  times  as  they  are  not  employed  in  dredg- 
ing on  the  outer  bar,  for  dredging  in  the  channels  between  said  outer 
bar  and  the  city  of  Charleston. 

For  references  to  examinations  and  surveys  and  to  projects  see 
page  257,  Annual  Report  of  the  Chief  of  Engineers  for  1904. 


COMMEBGIAL   STATISTICS. 


Foreign  commerce. 


Year. 


1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 


Aggre- 
gate reg- 
istered 
tons. 


211,208 
224,962 
274,149 
169, 379 
193,336 
208,169 
140,9:)8 
158,325 
226,750 
214, 180 


Value. 


$16,744,951 
16,041,397 
23,110,664 
11,829,607 
11,940,129 
11,560,372 
10.586,826 
111786,846 
12,106,763 
10,956,260 


Year. 


1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 


Aggre- 
gate ree- 
Isteied 
tons. 


174,525 
150,631 
141,003 
219,069 
142.196 
146,966 
106,351 
132,400 
174,219 
187,044 


Value. 


16,386,168 
11,170,910 
5,276,757 
7,095,294 
5,287,119 
6,100,295 
8.337,088 
4,166,667 
6,036,866 
6,969,606 
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Oommerce  through  CharJeaton  Harhor,  ocean  entrance. 


Total  im 
Year.  I  ports  and 

I  exports. 


Value. 


I 

I  Tbfu. 

1901 7M.812 

1902 822,845 

1908 685.903 

1904 880,596 

1906 858.016 

1906 835,360 

1907 722,838 

1908 661,232 


t29,454,51& 
84,746.997 
47,659,427 
49, 994, 89^ 
51,631,040 
56,301,096 
56,138.444 
61,444,244 


Regarding  effect  on  freight  rates  since  improvement  began  in  1878. 
the  only  change  that  seems  due  to  the  improvement  is  a  lowering  oi 
about  12^  cents  per  ton  on  business  done  by  coastwise  sailing  ves- 
sels. 

The  additional  work  proposed  is  for  maintenance. 

Jnly  1,  1908,  balance  unexpended $17,312.87 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved  March  3,   1909 25,000.00 

42, 812.  87 
June  30.  1909.  amount  expended  during  fiscal  year,  for  maintenance 

of    improvement 12, 047. 23 

July  1,  1909,  balance  unexpended 30.265.64 

July  1,  1909,  outstanding  liabilitiea 3,247.09' 

July  1,  1900,  balance  available 27,018.65 

Keport  on  a  survey  is  printed  in  House  Document  No.  499,  Fifty- 
eighth  Congress,  second  session.  Following  is  the  letter  of  the  Chief 
OI  Engineers  submitting  the  same: 

War  Department, 

OrFICE  OK  THE   ('lIIEF  OF   EN0INEKR8, 

Washinfflon,  January  27  190 J^, 

Sib:  I  have  the  honor  to  submit  herewith  a  reiiort.  dated  April  9.  1903,  by 
Capt.  J.  C.  Sanford,  Corps  of  Ehijirineers,  on  prcliniinary  examination  of 
Charleston  Harbor,  South  Carolina,  to  ascertain  the  advisability  of  extending 
the  Jetties  with  a  view  to  providing  a  harl)or  of  refuge.  This  report  is  made  in 
pursuance  of  a  reqnirenient  in  the  river  and  harbor  act  of  June  13,  1902,  and 
Captain  Sanford  is  of  opinion,  concurred  In  by  the  division  engineer,  Lieut.  Col. 
J.  B.  Quinn,  Corps  of  Engineers,  that  the  locality  is  not  at  the  present  time 
worthy  of  Improvement  as  a  harbor  of  refuge  by  further  Jetty  extension.  The 
report  has  been  reviewed,  under  the  provisions  of  sections  3  and  14  of  the  said 
act,  by  the  Board  of  Engineers  for  Rivers  and  Harbors,  which  has  visited  the 
locality,  through  a  committee,  and  held  a  public  hearing,  at  which  interested 
parties  were  afforded  an  opportunity  to  express  their  views. 

Pursuant  to  the  recommendation  of  the  Board  in  reix>rt  of  June  19,  1903,  the 
district  officer,  Capt.  G.  P.  Howell,  Corps  of  Engineers,  has  pre|)ared  estimates 
of  the  cost  of  dredging  channels  of  28  feet  and  30  feet  depth,  1,000  feet  wide 
outside  the  Jetties  and  500  feet  wide  inside  the  Jetties,  and  for  extending  the 
north  Jetty.  Further  consideration  has  been  given  the  matter  by  the  Board, 
final  report  being  made  in  indorsement  of  December  22,  1903,  in  which  it  con- 
cludes that  it  is  advisable  for  the  United  States  to  undertake  the  improvement  of 
Charleston  Harbor  by  means  of  dredging  with  a  view  to  producing  an  entrance 
channel  28  feet  deep  at  mean  low  water,  1,000  feet  wide  beyond  the  Jetties  and 
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500  feet  wide  between  them,  at  an  estimated  cost  of  $371,616,  the  annual  cort 
of  maintenance  being  estimated  at  $40,000. 
I  concur  in  the  opinion  of  the  Board. 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Brig.  Gen,,  Chief  of  Engineers,  U.  S.  Army. 
Hon.  Elihu  Root, 

Secretary  of  War. 

The  following  is  printed  in  Senate  Document  No.  300,  Sixty-first 
Congress,  second  session : 

Wab  Depabtment, 
Washington.  January  H,  1910. 

Sib  :  In  response  to  Senate  resolution  dated  December  10,  requesting  the  Sec- 
retary of  War  "  to  transmit  to  the  Senate  an  estimate  of  the  cost  of  further 
Improving  Charleston  Harbor,  South  Carolina,  so  as  to  secure  a  depth  of  30 
feet  at  low  water  in  the  harbor  and  across  the  bar,  together  with  any  data 
relating  thereto  that  may  be  on  flle  In  his  department,"  I  have  the  honor  to 
transmit  herewith  copy  of  a  report  made  by  Captain  Adams,  Corps  of  Engi- 
neers, with  accompanying  blueprint,  which  it  is  thought  affords  the  informa- 
tion desired. 

In  submitting  this  report  the  Chief  of  Engineers,  U.  S.  Army,  remarks  as 
follows : 

"  These  data  were  prepared  by  the  district  engineer  officer  in  connection  with 
the  work  of  making  an  examination  and  survey  of  Cooper  River  in  pursuance  of 
a  provision  in  the  river  and  harbor  act  of  March  8,  1909,  and  involved  no 
expense  to  the  United  States." 

Very  respectfully,  J.  M.  Dickinson, 

Secretary  of  War. 

The  President  of  the  Senate. 


Wab  Depabtment, 
United  States  Engineeb  OrFicB, 
Custom-Housey  Charleston,  8.  C,  Decemher  31,  1909. 

Genebal  :  Further  Improvement  of  Charleston  Harbor,  South  Carolina,  so  as 
to  secure  a  depth  of  30  feet  at  low  water  in  the  harbor  and  across  the  bar  is 
entirely  practicable.  The  problem  resolves  itself  into  two  parts:  First,  to 
secure  a  channel  30  feet  deep;  and,  second,  to  maintain  such  channel.  Ejach 
result  may  be  accomplished  in  either  of  two  ways:  (a)  By  modification  of  the 
Jetties,  supplemented  by  dredging,  or  (&)  by  dredging  alone. 

TO  SECUBE  A  30-FOOT  CHANNEL. 

Tentative  estimates  show  that  to  secure  a  30-foot  channel  by  modification 
of  the  jetties,  supplemented  by  dredging,  will  be  far  more  expensive  than  to 
secure  the  same  channel  by  dredging  alone.  There  are  no  considerations  sufift- 
cient  to  Justify  the  great  additional  expense.  The  method  by  dredging  alone  is 
selected  as  the  most  advantageous. 

A  30-foot  channel  provided  by  dredging  alone  should  be  of  the  following 
widths:  From  the  sea  to  the  mouth  of  the  Jetties,  1,000  feet  wide,  with  side 
slopes  1  on  10;  from  the  mouth  of  the  Jetties  to  deep  water  in  the  harbor, 
000  feet  wide,  with  the  same  side  slopes.  Also,  the  preFcnt  alignment  of  the  en- 
trance channel  should  be  modified.  This  alignment,  which  requires  ships  to  enter 
on  Cumming  Point  range,  turning  at  the  mouth  of  the  jetties  and  proceeding  on 
Fort  Sumter  range,  Is  not  that  contemplated  by  the  project;  it  was  authorized 
as  a  temporary  expedient,  with  a  view  to  securing  a  26-foot  channel  at  the 
earliest  practicable  date;  and  It  permitted  securing  a  26-foot  channel  much 
sooner  than  the  same  channel  could  have  been  secured  on  the  projected  align- 
ment straight  to  sea  on  the  Fort  Sumter  range. 

But  the  Cumming  Point  alignment,  while  excellent  for  the  purpose  stated* 
should  not  be  considered  as  the  proper  permanent  position  for  the  entrance 
channel.  In  undertaking  further  improvement,  the  new  project  should  con- 
template carrying  a  channel  straight  to  sea  on  the  Fort  Sumter  range,  as  orig- 
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inally  proposed,  and  of  the  dlmenstons  stated  above,  thus  giving  a  direct  and 
commodious  entrance. 

Under  the  conditions  laid  down  above,  computation  shows  that  to  secure  the 
80>foot  channel  there  are  to  be  removed,  by  place  measurement,  2,403,452  cubic 
yards  of  material,  lar^y  sand,  with  some  mud  and  a  small  amount  of  clay. 
An  estimate  should  not,  however,  be  based  strictly  upon  place  measurement, 
as  dredges  working  at  sea  will  depart  somewhat  from  the  established  ranges, 
and  must  excavate  somewhat  In  excess  of  projected  depth  in  order  to  insure 
securing  that  depth.  For  these  variations  an  allowance  of  25  per  cent  in 
excess  of  place  measurement  is  not  too  large.  Adding  this  allowance  gives 
3416,815  cubic  yards  as  the  basis  for  estimate. 

In  conjunction  with  the  work  required  on  the  ocean  bar  and  in  the  jetty 
channel  there  will  be  required  a  small  amount  of  dredging  within  the  har- 
bor. A  shoal  makes  out  from  White  Point,  at  the  junction  of  Oooper  and 
Ashley  rivers,  which  will  somewhat  Interfere  with  the  movement  of  deep- 
draft  vessels  from  the  lower  harbor  to  the  city  front,  or  to  the  navy-yard. 
This  obstructive  condition  can  be  remedied  by  the  removal  of  50,000  cubic 
yards  of  material. 

For  securing  a  30-foot  channel  from  the  sea  to  the  water  front,  by  dredging 
alone,  the  following  estimate  is  submitted: 

3416,815  cubic  yards  at  the  ocean  entrance $311,081.50 

90,000  cubic  yards  on  the  shoal  at  White  Point 5, 000. 00 

316, 681.  50 
Add  about  10  per  cent  for  emergent  contingencies 33, 318. 50 

Total 350, 000. 00 

It  will  be  noted  that  this  estimate  is  smaller  than  any  estimate  previously 
submitted  for  the  same  or  similar  work.  In  view  of  this  fact  it  should  be  made 
clear  that  the  following  considerations  enter  into  the  determination  of  the 
figures  given : 

Three  seagoing  dredges,  the  Sumter,  the  Oharleatont  and  the  Winyah  Baf, 
are  the  property  of  this  district,  and  to  accomplish  the  work  within  the  estimate 
stated  above  it  is  proposed  that  the  Sumter  and  the  Charleston  shall  be  placed 
immediately  upon  this  work  and  kept  continuously  at  work  until  the  channel 
is  secured.  It  is  also  proposed  that  the  dredge  Winyah  Bay  shall  be  available 
at  the  outset  for  a  limited  amount  of  work  on  the  shoalest  portions  of  the 
bar,  where  the  larger  dredges  can  not  work  to  advantage.  And  it  is  assumed 
that  these  dredges  are  in  good  condition.  The  Winyah  Bay  is ;  the  Sumter  and 
Charleston,  by  reason  of  recent  large  expenditures,  In  other  districts,  applied  to 
rebuilding,  should  be.  Further,  as  an  essential  condition  of  the  estimate,  it  Is 
assumed  that  funds  will  be  provided  in  such  amounts  and  at  such  times  as  will 
permit  continuous  and  vigorous  prosecution  of  the  work  from  inception  to 
comiftetlon. 

Under  these  assumptions  the  30-foot  channel  can  be  secured  within  the  esti- 
mate stated  and  within  three  years  after  work  is  begun. 

TO  MAHTTAIN  THE  30-FOOT  CHANinCU 

Examination  of  the  present  condition  of  the  channel  and  the  past  history  of 
this  improvement  lead  me  to  believe  that  modification  of  the  jetties,  either  by 
raising  the  Inner  ends  or  by  extending  seaward,  will  be  in  no  sense  essential 
to  the  maintenance  of  a  30-foot  channel.  Tentative  estimate  indicates  clearly 
that  modification  with  a  view  to  accomplishing  that  end  will  be  far  more 
expensive  than  the  anticipated  work  of  maintenance  by  dredging  alone.  This 
problem  is  not  entirely  determinate,  and  it  can  not  at  this  time  be  finally  stated 
that  the  channel  should  be  maintained  by  dredging  alone;  but  all  considerations 
point  to  that  conclusion,  and  lead  to  the  belief  that  maintenance  by  dredging 
will  be  less  expensive  than  maintenance  against  which  is  charged  the  Interest 
on  the  cost  of  further  jetty  construction,  plus  the  charge  for  supplementary 
dredging. 

Dredging  alone  is  selected  as  the  basis  for  estimating  cost  of  maintenance. 
The  work  can  be  accomplished  by  keeping  one  seagoing  dredge,  preferably  the 
Charleston,  continuously  in  commission  and  in  operation  whenever  required, 
which  will  cost,  allowing  for  repairs  and  upkeep,  approximately  $50,000  per 
year.    It  is  considered  that  this  figure  is  ample  and  is  subject  to  reduction. 
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b£8Um6. 

To  secure  30-foot  channel  within  three  years $350, 000 

To  maintain  30-foot  channel,  annually  thereafter,  not  to  exceed 50,000 

Very  respectfully, 

L.  M.  Adams, 
Ca^ain,  Corps  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  Army. 

(Through  Division  Engineer,  Southeast  Division.) 

WINYAH  BAY,  SOUTH  CAROLINA. 

This  large  bay  is  connected  with  the  ocean  by  a  passage  between  the 
shores  of  North  and  South  islands  2^  miles  long,  1  mile  wide  at 
the  bay,  three-fourths  mile  wide  at  the  gorge,  and  IJ  miles  wide  at 
the  ocean,  or  southeasterly,  end  of  North  Island.  Through  the  pas- 
sage, which  trends  north-northwest  and  south-southeast,  there  was 
a  bold  channel  36  feet  deep  at  the  bay,  retaining  a  depth  of  not  less 
than  20  feet  until  about  3,000  feet  southerly  from  the  end  of  North 
Island  and  of  not  less  than  15  feet  to  a  point  about  1  mile  south  of  the 
island,  where  the  channel  divided  into  two.  One  of  these  two  chan- 
nels, known  as  Main  channel,  continued  3J  miles  farther,  through  ex- 
tensive shoals,  to  the  18-foot  contour  in  the  ocean.  This  channel 
was  south-southeast  and  in  alignment  with  the  main  channel  through 
the  straits.  The  other,  known  as  Bottle  channel,  after  flowing  about 
2,500  feet  southeasterly,  1,500  feet  easterly,  and  about  3,000  feet 
northeasterly,  reached  the  18-foot  contour  in  the  ocean  at  a  distance 
of  about  1^  miles  in  a  direction  from  the  point  of  separation  from 
the  main  ship  channel  almost  at  right  angles  with  the  direction  of 
that  channel  and  of  the  channel  through  the  passage.  At  mean  low 
water  the  depth  on  the  crest  of  the  bar  was  variable  in  both  channels 
and  about  7  to  9  feet  in  Main  channel  and  6  to  8  feet  in  Bottle  channel. 
The  mean  range  of  tide  is  3^  feet. 

The  present  project,  adopted  in  1889,  provides  for  the  construction 
of  two  jetties,  springing,  respectively,  from  North  and  South  islands 
and  converging  toward  the  bar,  the  jetties  to  consist  of  mattress  foun- 
dation and  a  superstructure  of  large  riprap  stone  raised  to  a  height 
of  6  feet  above  mean  low  water,  me  south  jetty  to  extend  due  east 
across  the  bar  and  the  north  jetty  to  converge  toward  it,  so  as  to  pro- 
duce the  necessary  contraction  on  the  bar.  The  depth  to  be  secured 
is  15  feet  at  mean  low  water.  The  river  and  harbor  act  of  June  3, 
1896,  authorized  the  completion  of  the  work  under  continuing-con- 
tract  system,  at  a  cost  not  exceeding  $1,996,250,  in  addition  to  the 
$20,000  appropriated  by  the  act.     The  entire  amount  has  beoen  appro- 

Eriated  by  sundry  civil  acts  since  that  date.  The  project  was  extended 
y  the  river  and  harbor  act  approved  June  13,  1902,  to  permit  dredg- 
ing at  the  shoal  places  in  Winyah  Bay,  between  the  entrance  and  the 
city  of  Georgetown,  S.  C,  over  which  the  least  channel  depths  might 
at  any  time  be  less  than  at  the  entrance  to  the  bay,  provided  that 
the  expenses  of  this  dredging,  added  to  that  of  improving  the  entrance 
to  the  bay,  should  not  exceed  the  total  amount  authorized  under  the 
continuing-contract  system. 

The  total  expenditures  to  June  30,  1909,  were  $2,491,909.33,  of 
which  $428,750  was  appropriated  prior  to  June  3,  1896.  Of  this 
amount  $6,252.36  was  derived  from  miscellaneous  sources,  such  as 
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rent  of  dredge,  auction  sales,  etc.  For  maintenance,  $93,791.79  has 
been  spent.  The  jetty  work,  which  since  June  8, 1896,  has  been  under 
a  continuing  contract,  has  been  completed.  The  north  jetty  extends 
a  distance  of  11,139  feet  from  the  shore  end,  with  crest  from  4^  to  6 
feet  above  mean  low  water,  except  the  outer  100  feet,  which  is  sub- 
merged. The  south  jetty  extends  a  distance  of  21,051  feet  from  the 
shore  end,  with  crest  at  heights  varying  from  10  feet  above  mean  low 
water  at  the  inner  end  to  nothing  at  the  outer  end.  The  stone  super- 
structure has  practically  no  top  width.  A  stone  mound,  50  feet  long, 
30  feet  wide,  and  12  feet  above  low  water  had  been  constructed  to 
mark  the  outer  end  of  the  south  jetty.  The  seagoing  suction  dredge 
Winyah  Bay  has  been  built,  and  this  dredge  and  the  similar  dredge 
Charleston  has  removed  1,553,271  cubic  yards  of  material  from  the 
entrance  channel  and  1,179,274  cubic  yards  of  material  from  the  east- 
ern channel  in  upper  Winyah  Bay  and  Sampit  River  shoal.  Spur 
dikes  have  been  built  to  protect  the  South  Island  beach.  A  mud  dike 
has  been  built  from  the  high  land  on  South  Island  to  the  high  land 
near  the  Santee  River  to  prevent  the  tides  from  cutting  around  the 
shore  end  of  the  south  jetty,  and  the  stonework  of  the  jetty  has  been 
extended  about  2,000  feet  by  a  work  of  sheet  piling  covered  with  mud 
to  connect  with  this  dike. 

The  approved  project  was  practically  completed  bv  June  30,  1909. 
Slight  shoaling  has  occurred  during  the  year  in  portions  of  the  chan- 
nel where  the  depth  is  slightly  less  than  15  feet;  these  shoal  places 
will  be  removed  during  the  coming  fiscal  year. 

The  appropriation  recommended  will  be  applied  to  dredging  for 
maintenance  of  the  improvement. 

Commercial  staiiatica. 


Year. 


1891 
1892 
1893 
1891 
1896 
1897 
1898 
1899 
1900 


261,370 
271,986 
268,640 
293,822 
171,059 
149.374 
125, 003 
120,687 
129,639 


18,071,600 


1901 1  247,989 

1902 1  387.471 

1903 1  36K,502 


6, 228, 350 
5,817,950 
5,587,880 
6,337,853 
6,749,433 


1904. 
1905. 
1906. 
1907. 
1908. 


369. 774 
363,916 
392,770 
382,915 
283,470 


S8, 457. 906 
9, 310, 682 
9, 359, 581 
9,546,848 
10,401,879 
10,139,751 
9,432,575 
8,078,583 


The  vessels  using  the  entrance  channel  are  steamers  of  L,850  tons 
and  less  and  sailing  veSvSels  of  various  kinds.  The  freighl  carried  is 
principally  lumber,  naval  stores^  and  general  merchandise.  There 
are  three  lines  of  steamships  plying  between  Georgetown  and  north- 
ern ports.  The  water  rate  on  lumber,  the  chief  export,  had  decreased 
from  $5.50  per  thousand  feet  B.  M.  in  1892  to  $4.12^  in  1905,  but  it 
has  since  advanced  to  $6. 

For  references  to  examinations  and  surveys  see  page  250,  Annual 
Report  of  the  Chief  of  Engineers  for  1904. 

July  1,  1908,  balance  unexpended $48,339.81 

Receipts,  account  of  sales,  etc 65.29 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  3,  1909 15,000.00 

63, 405. 10 
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June  80,  1900,  amount  expended  during  fiscal  year : 

For  works  of  improvement $24,615.40 

For  maintenance  of  improvement 24,381.38 

$48, 096. 78 

July  1, 1009,  balance  unexpended 14, 408. 32 

Ju^  1,  1900,  outstanding  liabilities 1,720.26 

July  1,  1909,  balance  available 12, 688.  Oft 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance 
unexpended  July  1,  1909 40, 000. 00 

Report  of  a  survey  is  printed  in  House  Document  No.  398,  Fifty- 
eighth  Congress,  second  session.  Following  is  the  letter  of  the  Chief 
or  Engineers  submitting  the  same : 

War  Depabtment, 
Office  of  the  Chief  of  Engineebs, 

Waahinffton^  January  8,  IdOIf. 

Sib  :  I  have  tbe  honor  to  submit  herewith  reports,  dated  April  8  and  Septem- 
ber 26,  1903,  with  map,  by  Capt  J.  C.  Sanford  and  Capt  G.  P.  Howell,  Corps 
of  Engineers,  on  preliminary  examination  and  survey,  respectively,  of  George- 
town Harbor,  with  a  view  of  obtaining  a  channel  with  a  navigable  depth  of  18 
feet  at  mean  low  water,  and  a  width  of  400  feet,  or  such  width  as  may  be 
necessary  or  practicable,  from  a  point  1  mile  above  the  limits  of  the  city  of 
Georgetown,  in  Sampit  River,  to  the  ocean  entrance  to  Winyah  Bay,  South 
Carolina,  as  far  seaward  as  may  be  necessary  to  form  a  project  to  secure  said 
.  depth.  These  reports  are  made  in  compliance  with  a  requirement  in  the  river 
and  harbor  act  of  June  13,  1902,  and  attention  is  invited  to  the  views  thereon 
by  Lieut.  CoL  James  B.  Quinn,  Corps  of  Engineers,  division  engineer. 

This  locality  is  now  under  improvement  by  the  United  States,  with  a  view 
to  providing  a  depth  of  15  feet  at  mean  low  tide  by  means  of  Jetties  and  dredg- 
ing, and  in  the  opinion  of  the  district  and  division  engineers  the  further  im- 
provement proposed  is  worthy  of  being  undertaken  by  the  General  Government. 
Captain  Howell  discusses  in  his  report  plans  for  improvement  by  way  of  two 
routes,  designated  as  the  eastern  channel  and  the  western  channel,  respectively, 
but  he  prefers  the  route  via  the  eastern  chaunel  because  less  expensive,  and  he 
presents  a  detailed  estimate  of  the  cost  of  providing  an  18-foot  channel,  400 
feet  wide,  by  dredging  and  Jetty  construction ;  but  the  selection  of  the  eastern 
channel  for  improvement  is  not  approved  by  the  division  engineer,  who  recom- 
mends that  the  western  channel  be  improved,  and  that  training  dikes  be  con- 
structed as  proposed  by  him. 

These  reports  have  been  reviewed  by  the  Board  of  Engineers  for  Rivers  and 
Harbors,  under  the  provisions  of  sections  3  and  14  of  the  above-mentioned  act, 
and  reports  thereon  are  made  in  indorsements  of  July  7  and  December  22,  1903. 
The  existing  project  for  Improvement  Is  summarized  in  the  Board's  report  of 
July  7,  and  the  Board  recommends  in  its  report  of  December  22  that  this 
project  be  modified  so  as  to  provide  for  an  18-foot  channel,  as  proposed  by  the 
act,  at  an  estimated  cost  of  $650,000,  inclusive  of  the  balance  of  funds  on  hand, 
the  improvement  to  be  made  by  way.  of  the  western  channel  and  to  be  accom- 
plished by  means  of  dredging  and  the  construction  of  a  training  wall  to  deflect 
the  current  into  the  concave  bend  along  the  western  shore. 

I  concur  in  the  views  of  the  Board. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Brig,  Qen.,  Chief  of  Engineers,  U.  8,  Army. 

Hon.  Elihu  Root, 

Secretary  of  War. 

GREAT  PEDEE  RIVER,  SOUTH  CABOLINA. 

The  river  in  its  original  condition  was  dangerously  obstructed  by 
logs  everywhere.  Boats  drawing  9  feet  of  water  were  able  to  reach 
Smiths  Mills,  52  miles  above  the  mouth.    Those  drawing  8i  feet 
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could  get  54  miles  farther  up  at  low  water  to  Little  Bluff,  or  at  high 
water  to  Cheraw,  167  miles  from  the  mouth. 

The  project  oi  improvement  adopted  in  1880  provides  for  a  thor- 
oughly cleared  9-foot  navigation  to  Smiths  Mills  and  a  3^-foot  navi- 
gation to  Cheraw  at  all  stages  of  water. 

The  original  project  contained  no  estimate  of  cost.  From  1880  to 
1886,  inclusive.  $47,000  was  appropriated.  In  the  Annual  Keport  of 
the  Chief  of  Engineers  for  1886,  page  170,  it  was  estimated  that 
$70,000  in  addition  to  this  $47,000  would  complete  the  improvement, 
and  that  $5,000  a  year  would  be  required  for  maintenance. 

A  project  for  the  improvement  of  the  upper  river  (the  64  miles 
between  Cheraw  and  the  bridge  of  the  Wilmington,  Columbia  and 
Au^sta  Kailroad)  was  adopted  in  1902.  (See  ^nual  Report  of  the 
Chief  of  Engineers  for  1901,  p.  1607.)  This  project  provides  for 
obtaininj^,  by  snagging  and  dredging,  a  cleared  channel,  with  a  least 
depth  of  3^  feet  at  mean  low  water,  at  a  cost  of  $118,300;  and  the 
work  was  placed  in  the  continuing-contract  class.  This  total  amount 
has  been  appropriated. 

The  total  expenditures  to  June  30, 1909,  were  $256,873.48. 

The  river  had  been  well  cleared  of  snags  from  the  mouth  to  the 
Wilmington,  Columbia  and  Augusta  Railroad  bridge,  103  miles,  and 
less  thoroughly  snagged  between  the  bridge  and  Cheraw,  48,466 
snags,  etc.,  having  been  removed  since  June  30, 1884. 

As  nearly  as  could  be  determined  hj  the  records,  about  $78,919.18 
had  been  expended  in  originally  clearing  the  river  of  sna^  and  in 
preliminary  examination  and  survey  made  in  1900,  $104^93.28  in 
dredging,  and  about  $73,161.07  in  maintenance. 

The  expenditures  during  the  year  were  for  operation  of  dredge  and 
snag  boats,  for  prosecuting  the  improvement,  and  for  maintenance  in 
the  removal  of  142,445  cubic  yards  of  dredged  material  and  3,733 
obstructions. 

About  99  per  cent  of  the  approved  prmect  for  the  upper  river  has 
been  completed  up  to  June  30,  1909.  The  contemplated  depth  (3| 
feet)  has  Deen  attained  on  the  upper  portion  of  the  river. 

The  appropriation  recommended  will  be  applied  to  redredging  and 
snagging  for  maintenance  of  the  improvement  from  the  mouth  of  the 
river  up  to  Cheraw. 

At  mean  low  water  8  feet  can  be  carried  to  Smiths  Mills,  52  miles 
above  the  mouth,  and  about  3^  feet  to  Cheraw,  the  head  of  naviga- 
tion, 167  miles  above  the  mouth. 

The  usual  variation  in  water  level  is  16.4  feet  at  Smiths  Mills  and 
34.2  feet  at  Cheraw. 

Commercial  statistia. 


Year. 


1802 
1888 
1884 
1888 
1886 
1887 
1898 


Tons. 

Valne. 
81,867.880 

82,844 

82,471 

1,401,068 

94.661 

1,166,874 

91,026 

1,169,070 

106.  U5 

896,480 

229,961 

1,826.250 

n4,177 

1,167,914 

75,280 

1,228,886 

184,072 

1,692,709 

Year. 


1900. 
1901. 
1902. 
1908. 
1904. 
1906. 
1906. 
1907. 
1906. 


Tonn. 


154.727 
188,912 
162.008 
168.014 
162.666 
148,869 
176,260 
229.896 
48,690 


I 


Value. 


82,646,860 
2,811,080 
1,828,970 
1,888,789 
1,607,181 
1,618,651 
1,761.475 
1,967.88$ 
l,66B.5tt 
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The  vessels  engaged  in  traffic  on  this  river  are  steamers  of  400  tons 
and  less,  seagoing  schooners,  pole  boats,  rafts,  etc.  No  new  line  of 
transportation  was  established  during  the  year. 

One  steamer  which  formerly  ran  to  Cheraw  was  discontinued. 

It  has  been  found  impossible  to  obtain  information  as  to  the  effect 
of  the  improvement  on  freight  rates. 

July  1,  1908,  balance  unexpended ^—  $42,387.62 

Receipts,  account  of  sales 19.96 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  3,  1909 10,000.00 

52, 407. 58 
June  30,  1909,  amount  expended  during  fiscal  year : 

For  works  of  improvement |10, 119. 72    ' 

For  maintenance  of  improvement 23,  841. 38 

33,961.10 

July  1,  1909,  balance  unexpended 18,446.48 

July  1,  1909,  outstanding  liabilities 1, 119.  57 

July  1,  1909,  balance  available 17,326.91 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30, 1911,  for  maintenance  of  improvement,  exclusive  of  the  balance 
unexpended  July  1,  1909 30,000.00 

Beport  on  a  recent  survey  of  Great  Pedee  River  is  printed  in  House 
Document  No.  1162,  Sixtieth  Congress,  second  session.  Following  is 
the  letter  of  the  Chief  of  Engineers  submitting  the  same : 

Wab  Department, 
Office  of  the  Chief  of  Engineers, 

Washington,  December  5,  1908. 

Sir:  I  have  the  honor  to  submit  herewith  for  transmission  to  Congress  re- 
ports of  April  18,  1907,  by  Capt.  G.  P.  Howell,  Corps  of  Engineers,  and  June  5, 
1908,  by  Capt.  E.  R.  Stuart,  Corps  of  Engineers,  on  preliminary  examination 
and  survey,  respectively,  authorized  by  the  river  and  harbor  act  approved 
March  2, 1907,  of  Great  Pedee  River,  South  Carolina,  from  Georgetown  to  Pedee 
Station. 

As  shown  by  these  reports  Great  Pedee  River  has  been  under  improvement 
by  the  United  States  for  a  number  of  years.  The  further  Improvement  now  pro- 
posed consists  in  securing  a  low-water  navigable  depth  of  3^  feet  over  the  sec- 
tion of  the  river  under  consideration,  which  conforms  to  the  depth  contemplated 
by  the  present  project  for  work  on  the  river  above  Pedee  Station  to  the  head  of 
navigation  at  Cheraw.  It  is  proposed  to  eCFect  this  improvement  below  Pedee 
Station  by  a  small  amount  of  dredging  and  by  the  construction  of  a  snag  boat 
and  its  operation  for  two  years,  in  which  time  it  is  expected  to  complete  the 
work.  The  estimate  of  cost  of  the  operations  now  proposed  Is  $53,000,  with 
$5,000  annually  for  maintenance  after  completion. 

I  concur  in  the  opinion  of  the  district  officer,  the  division  engineer,  and  the 
Board  of  Engineers  for  Rivers  and  Harbors  that  Great  Pedee  River  from 
Georgetown  to  Pedee  Station  is  worthy  of  further  improvement  to  this  extent 
Very  respectfully, 

W.  L.  Marshall, 
Chief  of  Engineers,  U.  8.  Army. 

The  Secretary  of  War. 

The  Great  Pedee  River  is  navigable  from  its  mouth  in  Winyah 
Bay,  near  Georgetown,  to  Cheraw,  S.  C,  167  miles.  The  improve- 
ment of  the  upper  stretch  of  the  river,  from  Cheraw  to  Pedee  Station, 
a  distance  of  64  miles,  was  provided  for  in  the  river  and  harbor  act  ot 
June  13,  1902.    The  adopted  project  provides  for  obtaining,  by  snag- 
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ging  and  dredging,  a  cleared  channel  with  a  least  depth  of  3J  feet  at 
mean  low  water  at  a  cost  of  $118,300.  A  combination  snag  and  dredge 
boat  has  been  constructed  by  the  Government,  and  the  work  of  pro- 
viding the  adopted  channel  is  well  under  way. 

The  river  has  been  under  improvement  for  a  number  of  years.  In 
1784  the  State  of  South  Carolina  made  an  appropriation  for  this 
purpose,  and  additional  appropriations  were  made  later.  In  1873 
the  United  States  Government  assumed  control  of  the  improvement, 
and  in  1879  a  survey  of  the  river  below  Cheraw  was  called  for.  As 
a  result  of  this  survey  a  project  was  formed  in  1880  for  a  channel  9 
feet  deep  at  all  stages  as  far  as  Smiths  Mills,  and  thence  a  channel 
Si  feet  deep  at  all  stages  to  Cheraw. 

The  portion  of  the  river  that  is  now  under  examination  is  from 
Pedee  Station  on  the  Atlantic  Coast  Line  Railroad,  103  miles  above 
the  mouth,  to  the  mouth  in  Winyah  Bay,  at  the  city  of  Georgetown, 
S.  C. 

An  examination  of  the  statistics  submitted  indicates  that  an  annual 
commerce  slightly  in  excess  of  169,000  tons,  with  a  value  of  about 
$1,200,000  will  be  directly  affected  by  the  proposed  improvement. 

LITTLE  PEDEE  RIVER. 

The  river  in  its  original  condition  was  much  obstructed  by  sna^ 
and  overhan^ng  trees  and  by  10  bridges  without  draws.  In  places  it 
was  divided  into  several  branches,  in  none  of  which  was  there  a  good 
channel. 

Under  the  plan  of  improvement  adopted  in  1888  it  is  proposed  to 
snag  the  river  and  close  unnecessary  branches,  providing  for  steam- 
boat navigation  up  to  the  mouth  of  Lumber  River,  65  miles^  and  for 
pole-boat  navigation  48  miles  farther,  to  Little  Rock,  at  an  estimated 
cost  of  $50,000. 

The  total  expenditures  to  June  30,  1909,  were  $25,074.01.  The 
river  had  been  well  snagged  up  to  the  mouth  of  Lumber  River  and 
roughly  cleared  for  pole-boat  navigation  to  Little  Rock.  No  work 
had  been  done  toward  increasing  the  original  depths.  As  nearly  as 
could  be  determined  from  the  records,  about  $19,549.99  had  been 
expended  in  originally  snagging  the  river,  and  about  $5,524.02  in 
maintenance.    About  50  per  cent  of  the  project  has  been  completed. 

There  were  no  operations  during  the  year.  Expenditures  shown, 
$21,  were  for  repairs  to  plant. 

The  aggregate  number  of  obstructions  removed  since  beginning  of 
the  improvement  in  1888  is  31,718. 

The  appropriation  recommended  will  be  applied  to  snagging  por- 
tions of  the  river  as  yet  untouched  and  to  work  of  maintenance. 

The  available  depths  now  existing  do  not  probably  differ  greatly 
from  the  original  depths.  No  permanent  improvement  can  be  effected 
toward  increasing  the  maximum  draft  over  the  shoals  without  con- 
siderable dredging,  which  was  not  provided  for  in  the  original 
project.  The  usual  variation  in  water  level  at  Gilchrint  Bridge,  about 
(\7.^)  miles  above  the  mouth,  is  about  9.5  feet. 
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Commercial  statistics. 


Year. 


Tons. 


1891 
1892 
1893 
1804 
1805 
1896 
1897 
1898 
1899 


4,614 

7,115 

6,153 

8,375 

12,438 

17,060 

13, 162 

11,900 

16,685 


Value. 


Year. 


952,760 
92,964 
101,535 
114,600 
117,470 
198,500 
100.400 
105,760 
144, 787 


1900. 
1901. 
1902. 
1903. 
1904. 
1905. 
1906. 
1907. 
1908. 


Tons. 


28,780 
51,460 
57,050 
77,750 
83.100 
87,9i<5 
18,880 
14,513 
11,992 


Value. 


•173,600 
399,000 
416,000 
560,500 
645,000 
663,660 
389,500 
248,250 
97,290 


Vessels  ply  on  the  river  as  far  as  Gallivant's  bridge,  47  miles  above 
its  mouth;  the  river  is  probably  navigable  at  its  mean  low-water 
stage  for  boats  with  3-foot  draft  as  far  as  Gallivant's  bridge.  The 
head  of  navigation  is  Little  Rock,  113  miles  above  the  mouth.  No 
new  line  of  transportation  was  established  during  the  year. 

The  balance  on  hand  will  be  spent  in  maintaining  the  channel. 

A  consolidated  money  statement  for  this  river  and  the  Waccamaw 
is  submitted,  a  joint  appropriation  having  been  made. 

July  1,  1908,  balance  unexpended - $4, 138. 70 

Receipts,  account  of  sales • 20.01 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 4, 000. 00 

8, 158.  71 
June  30,  1909,  amount  expended  during  fiscal  year : 

For  worlcs  of  improvement $2,344.50 

For  maintenance  of  improvement 21.00 

2,365.50 

July  1,  1909,  balance  unexpended 5,793.21 

Amount  (estimated)  required  for  completion  of  existing  project 52, 100.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  aiding  June 
30,  1911,  for  works  of  improvement  and  for  maintenance,  exclusive 
of  the  balance  unexpended  July  1,  1909 44,000.00 


MINGO  CREEK,  SOUTH  CAROLINA. 

To  June  30,  1897,  $17,000  had  been  expended  on  improvement  to 
provide  steamboat  navigation  up  to  Williams  Landing  and  pole-boat 
navigation  at  high  water  up  to  the  head  of  navigation  by  snagging 
and  clearing  the  banks. 

Deterioration  having  occurred,  the  sum  of  $300  was  allotted  from 
the  emergency  appropriation  provided  by  the  river  and  barbor  act 
of  March  2,  1907,  of  which  $257.75  had  been  expended  during  the 
fiscal  year  1908,  for  removing  the  worst  obstructions  to  navigation. 

No  work  was  done  during  the  past  year.  The  small  ampunt  avail- 
able was  held  for  removing  obstructions  blocking  or  seriously  inter- 
fering with  navigation. 

It  is  proposed  to  apply  the  appropriation  recommended  to  snag- 
ging to  maintain  the  channel. 

July  1,  1908,  balance  unexpended $42.25 

July  1,  1909,  balance  unexpended 42.25 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  Improvement,  exclusive  of  the  balance 
unexpended  July  1,  1909 1,000.00 
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8ANTEE,     WATEREE,    AND     OONGABEE     RIVERS,    AXD     ESTHERVILLE- MINIM 

CREEK   CANAL,    SOUTH    CAROLINA. 

(a)  Santee  River  and  EsthervUle-Minim  Creek  Canal, — ^This  river 
in  its  original  condition  was  considerably  obstructed  at  all  stages  of 
water  by  sunken  logs  and  snags.  Its  bar  entrance  was  narrow, 
crooked,  and  shifting,  with  only  about  4  feet  of  water  at  low  tide, 
and  so  situated  as  to  oe  diflBcult  and  expensive  to  improve. 

The  original  project,  adopted  in  1880,  contemplated  providing  an 
outlet  for  the  nver  into  Winyah  Bay  by  constructing  a  canal  from 
the  river  through  Mosquito  Creek  into  the  bay.  On  this  project 
there  was  expended  $99,750. 

The  present  project,  adopted  in  1889,  contemplates  providing  a 
more  satisfactory  outlet  into  the  bay  by  cutting  a  canal  to  feet  wide 
and  6  feet  deep  at  mean  low  water  from  the  Estherville  plantation  to 
Minim  Creek  and  for  snagging  the  entire  river.  The  estimated  cost 
is  $350,000,  not  including  the  amount  expended  under  the  original 
project. 

Tlie  total  expenditures  under  the  present  project  to  June  30,  1909, 
were  $241,902.26,  of  which  about  $57,316.52  was  for  maintenance; 
of  this,  $32.50  was  derived  from  sales  at  auction,  etc.  All  the  ex- 
penditure during  the  year  was  for  maintenance,  and  consisted  of  the 
removal  of  34,024  cubic  yards  of  material  and  54  stumps  and  logs 
from  the  canal,  widening  and  deepening  same.  The  first  cut  of  the 
canal  had  been  made  entirely  through,  and  this  had  been  widened 
through  a  portion  of  its  length.  From  the  Santee  River  proper  1 ,818 
obstructions  had  been  removed. 

The  approved  project  is  about  84  per  cent  completed. 

Except  at  the  Winyah  Bay  end,  where,  on  account  of  the  softness 
of  the  banks,  the  width  has  been  reduced  to  40  feet,  the  canal  is  50 
feet  wide  and  6  feet  deep.  The  mean  rise  of  tide  at  the  canal  is  about 
3J  feet.  The  least  available  depth  in  Santee  River  is  about  4  feet  at 
low  water.  The  usual  variation  in  water  level  at  the  Atlantic  Coast 
Line  bridge,  about  54^  miles  above  the  mouth,  is  about  19  feet,  and 
at  its  junction  with  the  Wateree  and  Congaree  rivers,  143  miles  above 
the  mouth,  about  20  feet.    The  river  is  navigable  its  entire  length. 

During  the  year  the  construction  of  a  suction  dredge  was  com- 
pleted, for  which  the  appropriation  for  this  stream  bears  a  part  of 
the  cost.  For  this  there  was  an  expenditure  of  $4,217.67.  For 
dredging  in  the  canal  $10,784.21  was  expended. 

The  appropriation  recommended  will  be  applied  to  widening  the 
Esthervim-Minim  Creek  Canal  and  to  removing  obstructions  from 
Santee  River. 

The  additional  work  proposed  is  necessary  to  make  the  improve- 
ments available  and  for  extending  the  benefits. 


Commercial  statistics. 


Year. 


Tons. 


l»l 

1892 

1893 

1894 

1896 

1896 1    13-1,135 

1897 !    184,206 

1898...-. '    112,20ft 

1899 154,327 


100.256  ( 
110.523 
124,182  ' 
115,428 
117.690 


Value. 


ri.  743, 000 
2, 775. 800 
2, 679, 600 
2,37.5,000 
2.224.^00 
2.204.600 
2.159,940 
2, 20;^.  800 
2, 679, 100 


Year. 


TOllA. 


Value. 


1900 t  179,090 

1901 204,375 

1902 1  215,600 

1908 1  220,900 

190-1 242,800 

1905 1  329,860 

1906 '  427,300  , 

1907 474.750  ! 

1908 70,590 


S2, 622, 200 
1,809,000 
1,882,500 
1,840,000 
1 ,  662, 500 
1,485,000 
1,830,000 
1,736,000 
1, 172, 189 
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The  vessels  using  the  river  and  canal  are  steamers  of  from  10  to  500 
tons,  small  sailing  craft,  pole  boats,  rafts,  etc. 

Amount  (estimated)  required  for  completion  of  existing  project $109,000 

(6)  ^a;teTee  River. — In  its  original  condition  this  stream  had  a 
low-water  depth  of  from  3  to  4  feet  from  its  mouth,  67  miles,  to 
Camden.  The  lower  14  miles  was  completely  blocked  at  all  stages  of 
water  by  logs,  snags,  etc.,  and  at  moderate  stages  by  the  bridges  of 
the  South  Carolina  and  the  Wilmington,  Columbia  and  Augusta 
railroads,  then  without  draw  spans;  thence  to  Camden  navigation 
was  possible,  but  dangerous,  except  during  high  water.  Its  com- 
merce was  practically  nothing. 

The  present  project  of  improvement,  adopted  in  1881,  provides  for 
safe  and  unobstructed  4- foot  navigation  for  steamers  from  Camden 
to  the  mouth,  at  an  estimated  cost  of  $60,000. 

The  appropriation  of  September  19,  1890,  completed  the  estimate 
for  the  project,  but  appropriations  have  since  been  made  for  main- 
tenance. The  work  is  one  of  snagging  and  dredging,  and  as  snags 
are  continually  lodging,  it  is  not  susceptible  of  completion.  Snag- 
ging work  should  be  done  annually  in  order  to  keep  the  channel  open. 

Ilie  total  expenditures  to  June  30,  1909,  were  $140,699.45.  To 
June  30,  1900,  the  river  had  been  kept  fairly  clear  of  obstructions 
from  the  mouth  to  Camden.  Work  was  suspended  in  1899,  and  was 
resumed  in  May,  1907,  a  snag  boat  having  been  built  for  this  stream. 
All  the  expenditures  during  the  year  were  for  maintenance. 

Snagging  was  done  during  the  year  and  a  total  of  1,871  obstructions 
were  removed. 

Toward  the  construction  of  a  suction  dredge  an  expenditure  of 
$4,100  was  made  under  contract  for  machinery ;  for  machinery  for  a 
snag  boat  there  was  expended  $8,665.25  under  contracts. 

Tne  appropriation  recommended  will  be  applied  to  snagging  and 
dredging  for  maintenance  of  the  improvement. 

The  additional  work  proposed  is  necessary  to  make  the  improve- 
ment available. 

So  far  as  known  the  available  depths  now  existing  do  not  diflPer 
^eatly  from  the  original  depths.  The  usual  variation  in  water  level 
is  about  17  feet  at  a  point  about  4  miles  above  the  mouth,  and  about 
28.5  feet  at  Camden,  67  miles  above  the  mouth. 

The  river  is  navigable  from  the  mouth  to  Camden. 

Commercial  siatisiics. 


Year. 


1891 
1892 
1898 
1894 
1896 
1896 
1897 
1898 
1899 


Tons. 

Value. 

• 

1,005 

$51,210 

2,244 

86,040 

6,242 

117,729 

18,076 

94,334 

21,697 

127,566 

35.002 

233,525 

43,770 

202,800 .; 

83,568 

274,060 

109,170 

272,200 

1 

Year. 


1900 
1901 
1902 
1903 
1904 
1905 
19J6 
1907 
1908 


Tons. 


93,024 
10,417 
42,676 
41,050 
16,600 
22,000 
16.200 
56,400 
35,720 


Value. 


9155,000 
50.000 
92.600 
87,000 
29.700 
41,000 
81,000 
564,000 
182,689 


Rafting  is  the  only  business  done  on  this  river.    Xo  new  line  of 
transportation  was  established  during  the  year. 
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(c)  Congaree  River. — In  1886  this  stream  in  its  original  condition 
had  a  low-water  depth  of  3  to  4  feet  from  its  mouth  to  the  railroad 
bridge  at  Columbia,  thenoe  1  foot  low-water  depth  2  miles  farther 
to  its  head.  The  navigation  of  the  lower  49  miles  was  blocked  at  all 
stages  of  water  by  the  South  Carolina  Railroad  bridge  and  by  sunken 
logs,  snags,  and  overhanging  trees.  The  navigation  of  the  remaining 
2  miles  was  prevented  by  swift  currents  and  numerous  rock  ledges 
and  bowlders-     Its  commerce  was  nothing. 

The  project  of  improvement  adopted  in  1886  proposes  to  secure  a 
thoroughly  cleared  4-foot  navigation  over  the  lower  49  miles  at  all 
stages  of  water  and  a  cleared  channel  through  the  rock  ledges  and 
bowlders  above  at  an  estimated  cost  of  $54,500.  This  project  was 
modified  in  1899,  w^hen  a  lock  and  dam  was  authorized  for  extending 
steamboat  navigation  through  these  ledges  and  bowlders  in  the  river 
from  Gervais  Street  Bridge,  Columbia,  to  Granby.  The  open-channel 
work  above  Granby  was  thus  eliminated  for  the  time  being.  Appro- 
priations for  the  lock  and  dam  were  made,  amounting  to  $250,000, 
$25,000  of  which,  by  authority  of  Congress,  was  allotted  for  the 
open-channel  work.  The  lock  and  dam  had  been  completed  with 
the  $225,000,  and  considerable  work  done  in  clearing  the  channel 
between  the  lock  and  the  city  of  Columbia. 

Tlie  river  and  harbor  act  of  March  2, 1907,  contained  the  following 
proviso  in  appropriating  for  this  stream:  ^'And  the  limits  of  the 
improvement  of  tne  Congaree  River  shall  be  extended  to  include  that 

Sart  of  the  said  river  included  in  the  project  from  Gervais  Street 
Iridge,  Columbia,  to  Granby,  South  Carolina."  Under  this  author- 
ity the  work  on  the  entire  length  of  the  river  will  be  prosecuted  under 
allotments  from  appropriations  for  improving  Santee,  Wateree,  and 
Congaree  rivers  and  the  Estherville-Minim  Creek  Canal,  South 
Carolina. 

In  1905  a  survey  of  the  river  between  the  lock  and  dam  and  the 
mouth  of  the  river,  made  to  determine  what  additional  work  was 
required  to  form  a  4-foot  channel  at  all  sta|?es  of  water,  showed  that 
in  addition  to  clearing  the  river  of  obstructions  by  snagging,  dredg- 
ing was  also  required,  and  that  the  estimated  cost  of  the  project 
should  be  increased  accordingly.  To  obtain  and  maintain  this  chan- 
nel would  cost  $20,000  a  year  for  four  years,  after  which  a  yearly 
expenditure  of  $10,000  would  probably  suffice. 

The  total  expenditures  for  open-channel  work  to  June  30,  1909, 
were  $132,241.80.  The  channel  had  been  thoroughly  snagged  from 
the  mouth  to  Granby,  2  miles  below  Columbia.  A  total  of  17,057 
obstructions  had  been  removed  below  Granby.  Dredging  had  been 
carried  on,  removing  157,143  cubic  yards  of  sand  and  pebbles. 
Work  had  been  in  progress  of  clearing  the  channel  above  the  lock. 
As  nearly  as  can  be  determined  from  the  records  about  $70,855.14 
has  been  applied  to  work  of  maintenance. 

Snagging  was  done  during  the  year  and  a  total  of  707  obstructions 
were  removed.  During  the  year  approximately  730  tons  of  rock 
was  removed.  This  rock  excavation  made  it  possible  for  steamers 
to  land  at  the  foot  of  Senate  street,  Columbia,  S.  C. 

Under  allotments  fr(»n  the  emergency  appropriation  provided  by 
the  river  and  harbor  act  of  March  2,  1907,  made  November  12,  1908 
($6,125),  and  February  17,  1909  ($1,800),  derrick  A  was  operated 
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forty-six  days  in  removing  snags,  dragging  channel,  dredging  stone 
from  the  rock  cut,  eta,  to  restore  the  channel  depths  above  the  lock ; 
about  393  tons  of  stone  were  removed ;  the  dredge  Congaree  removed 
from  the  channel  134,462  cubic  yards  of  sand,  and  a  6-inch  pump 
was  operated  eighteen  days  pumping  sand  from  the  channel.  The 
expenditures  from  these  allotments  were  $5,843.66,  and  were  rendered 
necessary  by  the  extraordinary  flood  in  the  Congaree  River  which 
occurred  in  August,  1908. 

It  is  thought  that  to  secure  safe  and  certain  navigation  of  the 
portion  of  the  river  above  Granby  it  will  be  necessary  to  reconstruct 
the  dam,  so  as  to  raise  the  pool  level  2  feet,  at  an  estimated  cost  of 
$50,000. 

The  appropriation  recommended  will  be  applied  to  work  of  im- 
provement in  removing  bars  and  obstructions  between  the  mouth 
and  Columbia. 

The  usual  variation  in  water  level  at  a  point  2  miles  above  the 
mouth  is  about  24.3  feet  and  at  Columbia  about  33.2  feet.  Columbia 
is  the  head  of  navigation  and  is  distant  51  miles  from  the  mouth. 

Coiiimercial  statistics. 


Year. 


1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 


Year. 


2,401 

8,686 

2,781 

7,974 

8,993 

18,307 

40,867 

81,362 

tiS,696 


947,840 

62,025 

71, 125 

40,760 

45,700 

178,900 

110, 100 

201,700 

191,700 


1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 


Tons. 


121,368 
14,583 
58,075 

114,310 
43,035 
34,350 
35,522 
73,833 
22,122 


Valae. 


$197,000 

70,000 

123.600 

271,400 

98,900 

252,000 

821,100 

1,234,000 

506.994 


A  steamboat  line  between  Columbia  and  Georgetown,  S.  C,  has 
been  established.  Connection  is  made  at  Georgetown  with  steamers 
for  New  York,  Baltimore,  and  Charleston.  Boats  are  now  landing  at 
foot  of  Senate  street,  Columbia,  S.  C,  the  present  head  of  navigation. 
A  reduction  of  from  22  to  30  per  cent  in  freight  rates  from  Couimbia 
to  New  York  (difference  between  rail  and  water  transportation)  has 
been  effected  by  the  improvement. 

CONSOLIDATED. 

July  1,  1908,  balance  unexpended $93,662.43 

Receipts,  account  of  sales 95.07 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  3,  1909 48, 000. 00 

Allotted  (emergency  appropriation  of  March  2,  1907)  : 

November  12,  1908 5,125.00 

February  17,  1909 1,  SCO.  00 

148, 682. 50 
June  30,  3909,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 90,  817. 10 

July  1,  1909,  balance  unexpended 57,  865.  40 

July  1,  1909,  outstanding  liabilities 6,092.34 
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July  1,  1909,  balance  available $M,773.06 

July  1,  1909,  amount  covered  by  uncompleted  contrncts 1,  (M»5.  97 

Amount  (estimated)  required  for  completion  of  existing  project 109,  (KK).  00 


Amount  that  can  be  profitably  exi)ended  in  fiscal  year  endinjj  June 
30,  1911,  for  works  of  improvement  and  for  maintenance,  exclusive 
of  the  balance  unexpended  July  1,  1909 W.CKX).  00 

Following  is  the  letter  of  the  Chief  of  Engineers  submitting  rep>ort 
on  a  recent  survey  printed  in  House  Document  No.  608,  Sixty-first 
Congress,  second  session: 

War  Depabtment, 
Office  ok  the  Chief  of  Kngineers. 

WashingtOHy  January  27,  1910. 

Sib:  I  have  the  honor  to  submit  herewith,  for  transmission  to  Congress, 
reports  dated  August  7,  1909,  and  January  18,  1910,  by  Capt.  E.  M.  Adams, 
Corps  of  Engineers,  on  preliminary  examination  calle<l  for  by  the  river  and 
harbor  act  approved  March  3,  190J),  of  Waterei»,  Ccmgnree,  and  Santee  rivers, 
Including  the  Esthervi lie-Minim  Creek  Canal,  South  Carolina,  and  u[)on  the 
proposed  modification  of  movable  dam  at  Granby,  Congaree  River,  respectively. 

This  river  system,  Wateree,  Congaree,  and  Santee  rivers  and  Esthervllle- 
Miuim  Creek  Canal,  is  under  improvement  by  the  Ignited  States  under  projects 
providing  for  4-foot  navigation  from  Camden  on  the  Wateree  and  Columbia  on 
the  Congaree  to  the  Santee  River,  down  which  river  to  the  canal  over  4  feet 
has  always  been  available,  and  for  6-foot  depth  through  the  canal  to  Winyah 
Bay.  In  the  opinion  of  the  district  officer  these  streams  are  not  worthy  of  a 
more  extensive  imi)rovement  than  that  conteniplnted  l)y  existing  i)rc)jects,  and 
this  opinion  is  concurred  in  by  the  division  engineer  and  the  Board  of  Engineers 
for  Rivers  and  Harlwrs. 

The  district  ofllcer  states,  however,  that  the  best  way  to  secure  and  maintain 
the  project  depth  above  Granby  dam  in  the  (Vnigann*  River  is  to  raise  the  dam 
2  feet,  and  he  presents  a  plan  for  this  work  at  an  estimated  cnst  of  $55,082. 

In  the  opinion  of  the  district  officer,  the  division  engineer,  and  the  Board  of 
Engineers  for  Rivers  and  Harbors,  this  locality  is  worthy  of  improvement  by 
the  General  Grovemment  to  the  extent  indicnted.  These  views  are  concurred 
in  by  me. 

Very  respectfully,  W.  L.  Marshall. 

Chief  of  Engineers,  V,  8.  Army. 

The  Secbetabt  or  Wab. 

WATERWAYS   BETWEEN    (•IIARLES'n)X    AM)    ALLIGATOR    CREEK,    8()1'T1I 

CAROLINA. 

These  waterways  consist  of  a  series  of  creeks,  sounds,  rivers,  and 
bays,  which  afford  a  route  sheltered  for  the  most  part  from  the  sea  hy 
the  numerous  islands  which  form  the  outer  coast  line.  The  route  is 
tidal  throughout,  the  range  of  tide  varying  from  about  4.r>  to  5.3  feet. 
It  is  now  obstructed  by  a  number  ot  shallow  reaches  and  narrow, 
crooked  passages,  particularly  at  points  where  the  tides  meet.  The 
passage  across  Bulls  Bay,  besides  being  very  shallow,  is  much  ex- 
posed. The  present  commerce  is  comparatively  small,  as  only  very 
small  vessels  can  get  through  without  excessive  delays. 

The  plan  of  improvement  adopted  in  1902  provides  for  a  channel 
between  Charleston  Harbor  and  opposite  McClellanville  4  feet  deep 
at  mean  low  water  and  60  feet  bottom  width,  at  an  estimated  cost  of 
$125,290.  The  project  was  modified  by  the  river  and  harbor  act  of 
March  2,  1907,  to  provide  for  a  brancfe  of  the  channel  to  Morrisons 
Landing  in  McCleuanville.  The  new  channel  will  partly  follow  the 
present  channels  and  will  partly  lie  in  cuts  across  the  marsh  to  avoid 
crooked  and  dangerous  sections.     It  will  pass  to  the  northward  of 
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Bulls  Bay.  A  revised  estimate  made  during  the  fiscal  year  1908, 
based  upon  work  already  done,  shows  that  to  complete  the  improve- 
ment there  will  be  required  $66,000  in  addition  to  the  amount  origi- 
nally estimated. 

The  total  expenditures  to  June  30,  1909,  were  $122,052.01.  A 
contract  was  let  in  1905,  under  which  there  was  removed  158,441 
cubic  yards;  a  second  contract  was  made  during  the  present  fiscal 
year  for  continuing  the  work,  and  under  this  there  has  been  removed 
297,264  cubic  yards,  making  a  total  of  455,705  cubic  yards,  which  is 
about  64  per  cent  of  the  approved  project. 

The  appropriation  recommended  will  be  applied  to  prosecution 
of  the  improvement  by  dredging  between  Grahams  Creek  and 
McClellanviUe. 

The  improvement  can  have  no  eflfect  on  freight  rates  until  the 
project  shall  have  been  completed. 

Commercial  statistics. 


Year. 


1903 
1904 
1905 


Value. 


1579,520 
573.770 
e08,761 


Tons. 


49,440 
36,230 
32,388 


Value. 


f797.747 

921,675 

1.146,240 


July  1,  1908,  balance  unexpended $47,805.28 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  3,  1909 5,  000. 00 


52, 805.  28 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement      44,  567.  29 


July  1,  1909,  balance  unexpended - 8, 237. 99 

Amount  (estimated)  required  for  completion  of  existing  project 66,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911.  for  works  of  improvement,  exclusive  of  the  balance  un- 
expended July  1,  1909 60,  000. 00 


BRUNSWICK    HARBOR,    GEORGIA. 

Previous  to  June  13,  1902,  the  appropriations  for  the  improvement 
under  the  Engineer  Department  were  for  the  inner  harbor  only, 
consisting  principally  or  the  removal  of  a  shoal  in  East  River,  op- 

Sosite  the  lower  part  of  the  city.  The  act  of  Congress  approved 
une  13,  1902,  provided  also  for  the  improvement  of  the  bar,  which 
work  had  theretofore  been  caried  on  by  direct  contract  between  Con- 
gress and  a  private  individual,  at  a  cost  of  $270,000. 

The  harbor  is  navigable  from  the  city  of  Brunswick  to  deep  water 
beyond  the  bar,  a  distance  of  13  miles,  and  also  for  1  mile  up  Academy 
Creek,  and  up  Turtle  River  to  the  Southern  Railway  wharves. 

The  original  project  of  improvement,  dated  April  29,  1876,  pro- 
vided for  the  construction  of  a  jetty  at  the  city  front  and  dredging,  at 
a  total  cost  of  $69,000. 

Under  this  project  and  its  modifications  there  was  expended,  prior 
to  operations  under  the  existing  project,  the  sum  of  $190,000. 
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The  prmect  in  force  up  to  June  13,  1902,  was  adopted  by  Congress 
in  1894.  It  provided  for  the  maintenance  of  a  navigable  channel  15 
feet  deep  at  mean  low  water  by  keeping  the  existing  works  in  repair 
and  by  dredging.  The  act  of  June  3, 1896,  provided  for  the  improve- 
ment of  Academy  Creek.  The  cost  of  maintaining  a  channel  depth 
of  15  feet  at  mean  low  water  was  estimated  at  $15,000  per  annum. 

There  had  been  expended  under  this  project  up  to  June  30,  1902, 
$34,817.25,  all  of  which  had  been  for  maintenance. 

Including  $10,000  ^ent  in  1836  for  dredging,  the  total  amount 
expended  up  to  June  "30,  1902^  on  the  inner  harbor  was  $234,817.25. 

The  act  of  Congress  approved  June  13,  1902,  adopted  a  project 
providing  for  a  navigable  channel  21  feet  deep  at  mean  low  water  in 
Brunswick  inner  harbor,  at  a  cost  of  $120,000,  and  for  a  channel 
across  the  outer  bar  19.3  feet  deep  at  mean  low  water  (26  feet  at 
mean  high  water) ,  at  a  cost  of  $40,000.  It  also  provided  for  dredging 
in  Academy  Creek  at  not  to  exceed  $6,000.  This  project  was  com- 
pleted in  July,  1905,  and  expenditures  since  have  been  for  maintenance. 

The  river  and  harbor  act  of  March  3,  1905,  authorized  the  expendi- 
ture from  the  amount  therein  appropriated  of  $5,000,  or  so  much 
thereof  as  might  be  necessary,  for  maintaining  in  Academy  Creek, 
immediately  in  front  of  and  adjacent  to  the  wharves  thereof,  to  the 
Old  Altamaha  Canal  a  depth  ec[ual  to  the  controlling  depth  on  the 
shoals  at  the  lower  end  of  the  city  in  East  River,  provided  that  no 
money  should  be  expended  inside  harbor  lines  theretofore  or  there- 
after established  in  said  creek.  With  these  funds  a  channel  was 
dredged  with  a  depth  of  18.5  feet  at  mean  low  water  and  a  width 
ranmng  from  50  to  90  feet. 

The  amount  expended  to  June  eSO,  1907.  under  the  project  approved 
June  13,  1902,  was  $193,062,  of  which  $19,596.82  was  for  mainte- 
nance. This,  added  to  the  amounts  previouslv  expended,  gives  a  total 
expenditure  for  the  work  up  to  June  30,  1907,  of  $697,879.25. 

The  result  of  this  expenditure  has  been  the  accomplishment  of  a 
navigable  channel  throughout  the  inner  harbor  21  feot  deep  at  mean 
low  water  and  of  a  channel  across  the  outer  bar  19.3  feet  deep  at 
mean  low  water  (both  26  feet  at  mean  high  water)  ;  also  of  a  narrow 
channel  in  Academy  Creek  above  mentioned. 

A  new  project  was  adopted  by  the  act  of  Congress  approved  March 
2,  1907.  This  project  will  be  found  printed  as  House  Document  No. 
407,  Fifty-ninth  Congress,  first  session.  It  provides  for  creating 
and  maintaining  throughout  the  inner  harbor  (embracing  Turtle 
River  from  the  Southern  Railway  docks  to  its  junction  with  Bruns- 
wick River,  Academy  Creek  from  Aiken's  wharf  to  its  junction  with 
East  River)  and  the  outer  harbor  (embracing  the  outer  bar,  the 
navigable  channel  throughout  the  entrance  to  St.  Simons  Sound, 
and  up  Brunswick  River  to  Brunswick  Point)  channels  having  a 
depth  of  30  feet  at  mean  high  water,  with  widths  varying  from  150 
feet  in  Academy  Creek  to  400  feet  across  the  outer  bar,  to  be  accom- 
plished mainly  by  dredging;  but  the  extension  of  the  existing  train- 
ing wall  in  East  River  and  the  construction  of  two  spur  dikes  is  also 
authorized.  The  estimated  cost  of  the  work  is  $496,650,  with  a 
yearly  cost  of  maintenance  not  exceeding  $33,250. 

Congress  in  adopting  this  project  appropriated  the  sum  of  $146,650 
for  the  work  and  authorized  contracts  covering  labor  and  materials 
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necessary  for  its  completion  at  a  cost  not  to  exceed  $350,000  addi- 
tional, all  of  which  has  been  appropriated. 

The  amount  expended  under  the  present  project  up  to  June  30. 
1909,  was  $369,245.25,  and  resulted  in  the  dredging  oi  a  channel  in 
East  River,  opposite  the  city  of  Brunswick,  about  8,500  feet  in  length, 
350  feet  in  width,  and  30  feet  in  depth  at  mean  high  water,  except  for 
two  small  areas  on  the  extreme  eastern  edge  of  the  channel  composed 
of  refractory  material  and  which  was  not  required  to  be  removed 
under  the  contract  in  force;  the  dredging  of  a  channel  about  4,700 
feet  in  length,  150  feet  in  width,  and  30  feet  in  depth  at  mean  high 
water,  in  Academy  Creek ;  the  dredging  of  a  channel  in  Turtle  River, 
opposite  Buzzards  Island,  about  3,5W  feet  in  length,  300  feet  in  width, 
and  30  feet  in  depth  at  mean  high  water,  except  at  one  point  on  the 
upper  shoal  where  refractory  material  was  encountered ;  the  removal 
of  124,420.9  cubic  yards  of  material  from  the  shoal  opposite  Brims- 
wick  Point,  and  the  removal  of  1,170,066.5  cubic  yards  from  the 
channel  across  the  outer  bar. 

During  the  fiscal  year  dredging  operations  were  continued  under 
two  contracts  and  resulted  in  the  removal  of  349,160.1  cubic  yards  of 
material  from  the  inner  harbor,  114,267.5  cubic  yards  from  the  shoal 
opposite  Brunswick  Point,  and  713,211  cubic  yards  from  the  channel 
across  the  outer  bar. 

Work  was  in  progress  at  the  close  of  the  fiscal  year,  and  the  allot- 
ment will  suflSce  to  complete  the  project. 

The  total  amount  expended  for  the  improvement  of  Brunswick 
Harbor  up  to  June  30, 1909,  was  $1,067,124.50. 

The  proportion  of  the  present  project  accomplished  to  June  30, 
1909,  was  85  per  cent  for  the  outer  bar,  75  per  cent  for  the  shoal  oppo- 
site Brunswick  Point,  and  90  per  cent  for  the  inner  harbor. 

The  controlling  depth  on  the  bar,  from  the  basin  inside  to  the  bell 
buoy,  a  distance  of  about  3  miles,  is  30  feet  at  mean  high  water. 
From  the  bell  buoy  to  deep  sea  outside,  a  distance  of  about  1  mile, 
the  controlling  depth  is  28  feet  at  mean  high  water,  and  dredging 
over  this  portion  is  now  in  progress.  At  Brunswick  Point  the  con- 
trolling depth  is  28  feet  at  mean  high  water,  and  dredging  over  this 
portion  is  now  in  progress;  in  East  River,  30  feet;  in  Turtle  River, 
upper  shoal,  27  feet,  lower  shoal,  north  of  center  range,  29  feet,  and 
on  center  range  and  to  the  south  of  same,  24.5  feet.  The  general 
depth  in  East  River  and  Turtle  River  is  30  feet,  and  these  lesser 
depths  are  simply  a  few  high  points  of  refractory  material  for  the 
removal  of  which  a  new  contract  will  be  made,  funds  being  available 
for  the  purpose.  In  Academy  Creek,  owing  to  rapid  shoaling  since 
the  completion  of  dredging,  there  is  now  at  the  entrance  a  narrow 
channel  on  one  side  of  the  shoal  with  a  depth  of  26.5  feet,  and  upon 
the  other  side  of  the  entrance  a  similar  cnannel  with  only  22  feet; 
elsewhere  the  controlling  depth  is  30  feet  at  mean  high  water. 

The  mean  rise  and  fall  of  tide  on  the  bar  is  6.6  feet,  at  Brunswick 
Point  7  feet,  and  at  the  city  of  Brunswick  7.1  feet. 

It  is  proposed  to  apply  the  available  balance  and  additional  appro- 
priation recommendea  in  carrying  out  the  approved  project  and 
maintaining  the  improvement.  The  additional  work  proposed  is  for 
extension  of  benefits. 
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Before  improvement  in  1880  the  annual  commerce  of  Brunswick 
Harbor  amounted  to  about  100,000  tons,  valued  at  $1,700,000.  The 
total  commerce  of  the  port  for  the  calendar  vear  18k)8  amounted  to 
1,200,000  tons  of  freight,  valued  at  $39,892,165.  The  commerce  con- 
sists principally  of  cotton,  lumber,  cross-ties,  naval  stores,  and  general 
merchandise. 

The  effect  of  the  improvement  has  been  to  cause  a  reduction  of 
ocean-going  freight  rates  on  lumber  of  25  per  cent  and  on  naval  stores 
of  30  per  cent.  It  has  also  permitted  the  regular  line  coastwise  freight 
steamers  to  enter  and  leave  the  port  regardless  of  the  tides,  thereby 
avoiding  much  loss  of  time. 

A  list  of  the  Annual  Reports  of  the  Chief  of  Engineers  and  of 
documents  containing  the  various  projects,  maps,  history  of  the  work, 
etc,  may  be  found  printed  on  page  284  of  the  Annual  Report  of  the 
Chief  oi  Engineers  for  1905. 

Reference  to  report  on  sun'ey  of  Brunswick  Harbor,  inner  and 
outer,  provided  for  by  the  river  and  harbor  act  of  March  3, 1905,  will 
be  found  on  page  312  of  Annual  Report  of  the  Chief  of  Engineers 
for  1906. 

Pursuant  to  a  requirement  in  the  river  and  harbor  act  of  March  2, 
1907,  an  investigation  has  been  made  relative  to  the  control  and  use 
of  wharfage  privileges  at  Brunswick  Harbor,  and  report  thereon  was 
duly  transmitted  to  Congress  and  printed  in  House  Document  No. 
326,  Sixtieth  Congress,  first  session. 

July  1,  1908,  balance  unexpended $352,693.00 

Amount  appropriated  by  sundry  civil  act  approved  March  4, 1909 47, 000. 00 

399,093.00 
June  30,  1909,  amount  expended  during  fiscal  year,  for  woilcs  of  im- 
provement     260,167.50 

July  1,  1909,  balance  unexpended 139,525.50 

July  1,  1900,  outstanding  llabUIties 80,238.40 

July  1,  1909,  balance  available 109,287.10 

July  1,  1909,  amount  covered  by  uncompleted  contracts 43, 044.  85 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911,  for  maintenance  of  improvement,  exclusive  of  the  bal- 
ance unexpended  July  1,  1009 50,000.00 

HARBOR  AT  DARIEN,   GA. 

This  harbor  is  navigable  from  its  mouth  to  the  town  of  Darien,  a 
distance  of  13  miles. 

In  its  original  condition  it  was  obstructed  at  seven  points  by  shoals, 
with  mean  low-water  depths  of  from  6^  to  lOJ  feet.  Between  the 
shoals  there  was  nowhere  less  than  12  feet  at  mean  low  water. 

There  was  expended  on  this  harbor  in  1879  for  dredging  $8,000, 
without  any  project  having  been  recommended  or  adopted. 

The  project  for  the  improvement  of  this  harbor,  adopted  in  1885, 
contemplates  the  establishinent  of  a  navigable  channel  12  feet  deep  at 
mean  low  water  between  Darien  and  Doboy,  at  an  estimated  cost  of 
$170,000.  Work  was  not  b^gun  under  this  project  until  1891.  The 
total  amount  expended  under  it  up  'to  June  30,  1909,  was  $157,365.96 
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(of  which  $20,572.75  was  for  maintenance),  which,  added  to  the 
amount  previously  expended,  gives  a  total  for  this  work  of 
$165,365.96.  The  work  done  under  the  present  project  has  resulted 
in  a  navigable  channel  12  feet  deep  at  mean  low  water  from  Darien  to 
Doboy.    The  project  was  reported  as  completed  July  llj  1905. 

No  work  was  done  during  the  fiscal  year,  no  funds  being  available. 

On  June  30,  1909,  the  controlling  depth  in  the  harbor  was  10  feet 
at  mean  low  water,  shoaling  having  occurred  at  several  places  since 
the  project  depth  of  12  feet  was  pbtained  in  July,  1905.  The  mean 
rise  and  fall  of  tide  is  from  6.5  feet  at  Darien  to  7  feet  at  the 
entrance. 

The  additional  work  proposed  is  for  maintenance  only. 

The  total  tonnage  for  1878  was  estimated  at  about  200,000  and  the 
value  of  exports  at  between  $600,000  and  $700,000.  The  commerce 
consists  almost  entirely  of  timber,  and  in  1908  the  total  shipments 
amounted  to  33,856,228  feet,  valued  at  $501,312.  In  addition  there 
was  55,485,000  feet  rafted  through  the  harbor  to  Sapelo  and  to 
Savannah.  The  local  freight  handled  at  the  port  during  1908 
amounted  to  3,000  tons,  valued  at  $180,000. 

The  improvement  of  this  harbor  has  rendered  it  possible  to  ship 
lumber  from  Darien,  which  before  was  impracticable,  and  has  caused 
a  reduction  in  freight  rates  of  about  15  per  cent. 

By  act  of  Congress  approved  June  13,  1902,  this  work  was  consoli- 
dated with  Doboy  bar,  Georgia. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911,  for  maintenance  of  improvement .. $10,000.00 

SAPELO  BAR  AND  HARBOR,  GEORGIA. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  561, 
Sixty-first  Congress,  second  session.  Following  is  the  report  of  the 
Board  of  Engineers,  in  which  the  Chief  of  Engineers  concurs : 

Board  of  Enotneebs  fob  Rivebs  and  Harbors, 

Washington,  D.  C,  November  22,  1900. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

The  results  of  the  preliminary  examination  of  Sapelo  bar  and  harbor  indi- 
cated that  the  depth  of  water  and  general  condition  of  the  channel  over  the 
bar  were  satisfactory,  but  that  some  improvement  of  the  harbor  (Front  River) 
was  desirable.  A  survey  of  the  inner  harbor  was  recommended,  and  inter- 
ested parties  were  notified  of  the  adverse  report  as  to  the  bar  and  invited  to 
submit  statements  and  arguments  in  reference  thereto.  No  communications 
have  been  received,  nnd  the  Board  has  formed  the  opini<m,  in  concnireu'p  with 
the  views  of  the  district  officer,  that  improvement  on  the  bar  is  inadvisable. 

The  survey  develops  three  obstructing  shoals  in  the  inner  harbor  which  the 
district  officer  believes  should  be  removed  at  a  cost,  estimated  by  him,  of  $50,000. 
It  appears  that  the  greater  part  of  the  businrss  of  the  locality  is  carried  on 
below  the  upper  shoal,  that  the  cost  of  removing  this  shoal  would  be  nearly  60 
per  cent  of  the  total  estimate,  and  that  ample  facilities  would  be  afforded  for 
handling  all  the  commerce  of  the  harbor  if  the  two  lower  shoals  were  removed. 
The  cost  of  such  an  improvement  is  estimated  in  the  appended  report  at  $21,000. 
which  amount  appears  to  bear  a  just  relation  to  the  commercial  imi)ortance 
of  the  harbor.  It  seems  impracticable  to  estimate  the  probable  cost  of  main- 
tenance, but  it  is  believed  from  the  information  now  available  that  this  item 
will  not  be  excessive. 

In  view  of  these  facts,  the  Board  reports  that  in  its  opinion  Sapelo  Harbor 
(Front  River)  is  worthy  of  improvement  to  the  extent  of  removing  the  two 
lower  shoals  at  an  estimated  cost  of  $21,000,  with  such  amount  for  maintenance, 
not  exceeding  $l,7r)0  annually,  as  exi)erience  may  determine  necessary. 
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In  compliance  with  the  provisions  of  section  13  of  the  act  of  March  3,  1909, 
the  Board  further  reports  that  neither  the  establishment  of  terminal  facilities, 
the  development  and  utilization  of  water  power  for  industriaT  and  commercial 
purposes,  nor  any  other  subjects  not  considered  within  are  so  related  to  thel 
project  for  improvement  of  navigation  at  this  locality  as  to  be  coordinated  in  a 
logical  and  proper  manner  with  such  project  to  lessen  the  cost  thereof  and  to 
compensate  the  Government  for  expenditures  made  In  the  interest  of  navigation. 
For  the  Board: 

John  G.  D.  Knight, 
Colonel,  Corps  of  Engineers, 
Senior  Member  of  the  Board. 

The  following  is  from  the  report  of  the  local  engineer : 

Sapelo  bar  lies  about  13  miles  north  of  Doboy  bar.  Sapelo  Sound  lies  about  27 
miles  from  Darien.  Ga.,  while  Doboy  Sound  is  but  12  miles  from  this  port.  An 
improvement  of  Doboy  bar  was  undertaken  by  the  Government  in  1905,  but  this 
was  abandoned  in  1906,  and  practically  no  benefit  wns  derived  from  the  work 
done.  The  mean  high-water  depth  on  Doboy  bar  is  but  about  17  feet,  while  on 
Sapelo  bar  the  controlling  depth  Is  about  23  feet  at  high  water.  The  great  ad- 
vantage of  Sapelo  bar  over  Doboy  bar  is  as  to  depth,  which  permits  reasonably 
heavy-draft  vessels  and  steamers  to  enter  Snpelo  Sound,  and  landings  have  been 
constructed  on  Front  River,  which  enters  this  sound,  where  steamers  and  vessels 
dock  and  receive  cargoes  of  lumber  and  timber  rafted  or  barged  from  Darien, 
and  to  a  slight  extent  from  other  places. 

The  entire  conm:ierce  of  Sapelo  consists  of  foreign  shipments  of  lumber, 
amounting  annually  to  about  60,000,000  superficial  feet,  valued  at  $750,000. 
No  imports  are  brought  In.  The  lumber  is  carried  on  bottoms  with  draft  vary- 
ing from  19  to  23  feet.  All  of  this  lumber  has  to  be  towed  in  rafts  or  barged  for 
27  miles  to  the  protected  waterway  where  the  wharves  are  constructed.  This 
protected  waterway,  locally  called  Front  River,  has  a  shoal  at  its  mouth  and 
two  shoals  in  front  and  between  the  wharves,  with  a  controlling  depth  upon  the 
same  of  between  18  and  20  feet  at  mean  high  water.  On  account  of  these 
ahoals  vessels  and  steamers  are  frequently  obliged  to  go  down  Into  the  sound 
and  anchor  and  there  receive  the  remainder  of  their  cargoes.  In  case  of  bad 
weather  rafts  can  not  he  safely  towed  to  the  steamers,  and  heavy  demurrage 
charges  frequently  result  from  the  delays  in  shipments.  The  shippers  estimate 
that  there  will  be  a  saving  of  from  six  to  ten  thousand  dollars  annually  if  there 
was  the  same  depth  of  water  on  these  shoals  as  exists  upon  the  bar. 

SAVAKNAH  HABBOR,  GEORGIA. 

This  covers  the  estuary  of  the  Savannah  River  from  the  upner 
limits  of  the  city  of  Savannah  to  the  ocean  bar,  a  distance  of  26  miles, 
measured  along  the  channel.  In  1873  the  channel  was  in  places  not 
more  than  9  feet  deep  at  mean  low  water. 

The  first  appropnation  for  the  improvement  of  this  harbor  was 
made  in  1826,  and  had  reference  to  the  removal  of  natural  and  arti- 
ficial obstructions,  but  the  first  comprehensive  plan  of  improvement 
is  dated  February  11,  1853.  Another,  for  the  removal  of  obstruc- 
tions, is  dated  about  1871. 

A  later  plan  of  improvement  is  dated  August  28,  1873,  and  was 
mipplemented  March  19,  1879.  It  contemplated  the  establishment 
of  a  channel  from  the  city  to  the  sea,  practicable  at  high  tide  for 
vessels  drawing  22  feet  of  water.  This  project  was  replaced  by  an 
enlarged  one  (January  16,  1882,  Annual  Keport  of  the  Chief  of  En- 

fineers  for  1882,  Appendix  J  4)   contemplating  the  same  channel 
epth.    The  amount  expended  under  these  projects  up  to  June  30, 
1890,  was  $1,860,528.58. 

The  project  in  force  up  to  June  13, 1902,  adopted  in  1890,  provid- 
ing for  a  mean  high-water  depth  of  26  feet  from  the  city  to  the  soa, 
is  printed  as  part  of  Appendix  O,  Annual  Report  of  the  Chief  of 
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Engineers  for  1800.  The  channel  depth  contemplated  by  it  "was 
reported  as  having  been  obtained  at  the  end  of  the  fiscal  year  1896. 
"Wnile  the  project  depth  was  literally  obtained,  the  channel  was  very 
crooked  and  of  much  less  than  the  project  width. 

A  supplemental  plan  of  improvement  was  submitted  December  7, 
1894,  providing  for  a  detached  extension  of  the  Ouster  Bed  training 
wall,  lor  the  purpose  of  sheltering  the  anchorage  m  Tybee  Roads,  as 
well  as  for  protecting  the  ship  channel  over  the  outer  part  of  Tybee 
Knoll  against  the  destructive  action  of  heavy  storms.  This  project, 
which  is  printed  as  part  of  Appendix  M  1  of  the  Annual  Report  of 
the  Chiei  of  Engineers  for  1895,  was  authorized  by  act  of  Congress 
of  June  3,*  1896,  its  estimated  cost  being  $992,250.  This  work  was 
never  finished,  the  contract  having  beeen  annulled  in  1899,  when  less 
than  one-third  of  the  proposed  work  was  accomplished.  The  same 
act  authorized  the  completion  of  work  for  improving  the  inside  route 
from  Savannah,  Ga.,  to  Beaufort,  S.  C,  at  an  additional  cost  of 
$106,700,  and  dredging  for  maintenance  in  Savannah  Harbor,  and 
the  sum  of  $1,005,000  was  appropriated  to  complete  these  works. 

The  amoimt  expended  under  the  project  of  1890  up  to  June  30, 
1896,  was  $3,460,049.99,  of  which  $974,504.88  was  for  dredging  and 
$2,356,720.10  for  contraction  work.  There  had  previously  l)een  ex- 
pended $1,850,528.53,  giving  a  total  of  $5,310,578.52.  Between  June 
80,  1896,  and  June  30.  1902,  $712,918.84  was  expended  on  the  modi- 
fied 26-foot  project,  of  which  $84,850.98  was  for  maintenance. 

From  the  time  of  the  reported  completion  of  the  project  of  1890,  in 
July,  1896,  until  June  30, 1902,  extensive  dredging  was  done,  both  for 
maintenance  juid  »s  part  of  the  modification  of  tne  project. 

On  June  13,  1902,  Congress  adopted  a  project  which  provided  for 
the  establishment  of  a  channel  from  the  Old  Waterworks  (2  miles 
above  Savannah)  to  the  ocean,  28  feet  deep  at  mean  high  water,  with 
bottom  widths  of  350  to  500  feet,  to  be  accomplished  by  dredging 
and  the  raising  of  all  existing  training  walls  between  Savannah  and 
Tybee  Roads.  It  also  provided  for  the  construction  of  mooring  dol- 
phins at  two  points  in  the  harbcw — the  "  Bight "  and  Venus  Foint. 
The  estimated  cost  of  the  work  was  originally  $1,567,791.  This 
amount  was  increased  by  $210,000  by  the  act  of  Congress  approved 
March  3,  1905.  This  project  will  be  found  printed  in  House  Docu- 
ment No.  123,  Fifty-sixth  ConCTess^  second  session,  and  also  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1901,  page  1723. 

The  river  and  harbor  act  of  March  3,  1905,  called  lor  a  resurvey  of 
Savannah  Harbor,  Georgia,  with  plans  and  estimates  of  cost,  with  a 
view  to  securing  a  channel  to  the  sea  26  feet  deep  at  mean  low  water. 
The  survey  was  made  and  the  plans  and  estimates  prepared,  and  will 
be  found  printe  '  •  s  Iloiise  Dacunient  Xo.  LSI,  Fifty-ninth  Congress, 
first  session.  This  project  was  not  adopted  by  Congress  in  its  en- 
tirety, but  the  river  and  harbor  act  of  March  2,  1907,  appropriated 
$300,000,  and  in  addition  authorized  continuing  contracts  in  the  sum 
of  $700,000  (all  of  which  has  now  been  appropriated)  for  prosecut- 
ing the  improvement  and  for  maintenance,  in  accordance  with  the 
plans  of  the  Board  of  Engineers  for  Rivers  and  Harbors,  as  set  forth 
in  the  House  document  just  referred  to.  The  recommendation  of 
the  Board  was  that  the  improvement  should  be  undertaken  in  a  ten- 
tative manner,  with  the  object  of  first  securing  across  the  bar  the 
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• 

maximum  depth  within  the  limits  fixed  by  Congress  that  can  be 
maintained  by  dredging  alone,  a  21-foot  channel  first  to  be  dredged 
and  then  gradually  deepened  until  the  limit  fixed  by  economy  of 
maintenance  is  reached.  The  act  authorized  such  raising  and  ex- 
tending of  dikes,  jetties,  and  other  contraction  works  as  may  be 
necessary  at  a  cost  not  to  exceed  $800,000,  and  the  purchase  of  a 
pumping  dredge  of  the  stationary  type  at  a  cost  of  $125,000.  The 
increased  depth  gained  upon  the  oar  is  to  be  carried  up  the  river  by 
dredging  at  such  a  rate  as  will  insure  the  same  navigable  depth  as  is 
maintained  on  the  bar. 

The  amount  expended  under  the  28-foot  project  (mean  high  water) 
up  to  June  30,  1908,  was  $1,643,282.29,  of  which  $214,043.28  was  for 
maintenance.  The  sum  of  $672.25  was  derived  from  sales  of  govern- 
ment property  and  deposited  to  the  credit  of  the  appropriation. 

The  expenditures  to  June  30,  1909,  under  the  tentative  project 
adopted  March  2,  1907,  amounted  to  $633,404.34,  of  which  $124,103 
was  for  maintenance,  and  $119,676.21  was  disbursed  by  Maj.  J.  C. 
Sanford  and  Maj.  Herbert  Deakyne,  Corps  of  Engineers,  on  account 
of  the  construction  of  the  dredge  provided  for  by  the  project.  The 
sum  of  $8  was  received  from  the  sale  of  blueprints  of  the  plans  of  the 
dredge,  and  $94.28  from  sales  of  condemned  property.  The  total 
amount  expended  for  the  improvement  of  Savannah  Harbor  up  to 
June  30,  1909,  was  $8,300,183.99.  A  total  of  $1,076.94  was  received 
from  sales  of  condemned  property  and  of  blueprints.  The  sum  of 
$500  was  deposited  to  the  credit  of  the  appropriation  by  the  clerk  of 
the  United  States  circuit  court  for  the  southern  district  of  Qeorf^i^, 
The  expenditure  of  this  sum  has  secured  and  maintained  the  various 
objects  had  in  view  in  proiects  heretofore  stated,  and  with  the  net 
result  of  securing  a  navigaole  channel  not  less  than  22  feet  deep  at 
mean  low  water  from  the  wharyes  of  Savannah  to  Tybee  Roads,  and 
not  less  than  24  feet  thence  to  the  sea. 

The  mean  rise  and  fall  of  the  tide  on  the  outer  bar  is  7  feet;  on 
Tybee  EjioU,  6.8  feet;  and  at  the  upper  limit  of  the  harbor,  6.4  feet. 

During  the  fiscal  year  the  three  IJnited  States  dredges  removed  a 
total  of  1,048,846  cubic  yards  of  material  for  the  advancement  of  the 

?Toject.  Of  this,  about  110,000  cubic  yards  was  upon  the  ocean  bar, 
07,000  cubic  yards  in  the  roads,  61,000  cubic  yards  on  the  Knoll,  and 
171,000  cubic  yards  on  the  middle  ground  near  the  Quarantine  sta- 
tion. Ten  thousand  one  hundred  and  forty-one  artd  lorty-four  ope- 
hundredths  tons  of  rock  and  912.15  cubic  yards  of  brush  fascines 
were  used  by  D.  Power  &  Co.  in  completing  their  contract  for  raising 
dikes  and  training  walls,  and  14,969.74  tons  of  rock  were  used  by 
Roderick  G.  Boss  in  his  contract  for  raising  and  strengthening:  the 
North  Long  Island  and  Cockspur  Island  training  walls.  Work 
under  this  last-named  contract  is  still  in  progress.  The  Simons- 
Mayrant  Company  completed  their  contract  for  reopening  the 
Screvens  Ferry  route  by  dredging,  at  a  total  cost  of  $2,574.40.  They 
also  completeci  supplementary  contract  for  dredging  in  Mud  River 
Cut,  where  5,624  cubic  yards  of  material  were  removed.  These 
things,  i.  e.,  the  work  at  Screvens  Ferry  and  Mud  River  Cut,  form 
no  part  of  the  improvement  of  Savannah  Harbor,  but  were  rendered 
necessary  in  consequence  of  regulating  works  built  in  the  harbor. 

S.  Rep.  527,  61—2 17 
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In  addition  to  the  above,  the  United  Slates  dredges  removed 
691,203  cubic  yards  of  material  from  the  river  above  quarantine  sta- 
tion, depositing  the  same  at  Venus  Point,  from  whence  about  380,000 
cubic  yards  had  been  pumped  ashore  at  the  close  of  the  year.  The 
remainder  is  still  to  be  rehandled.  This  last  dredging  was  primarily 
for  the  purpose  of  maintenance  and  was  the  only  maintenance  work 
that  was  done  during  the  year,  but  it  was  found,  by  comparing  the 
present  condition  in  the  river  with  that  of  three  years  previous,  that 
a  substantial  advance  has  been  made  toward  the  26- foot  project 
(mean  low  water) .  As  careful  an  adjustment  as  can  be  made  between 
tne  two  indicates  that  $57,591  worth  of  work  has  been  done  for  main- 
tenance during  the  year. 

All  of  the  money  authorized  for  the  tentative  project  has  been 
appropriated,  but  it  is  not  yet  all  expended.  It  will  be,  however,  by 
the  SOth  of  June,  1910. 

Briefly,  the  results  indicate  very  clearly  that  a  channel  26  feet  deep 
at  mean  low  water  can  be  readily  secured,  at  a  cost  within  the  esti- 
mate, across  Tybee  bar  and  through  the  roads,  and  also  that  it  can  be 
mintained  at  very  moderate  expense,  and  that  the  26-foot  depth 
can  be  carried  up  the  river  to  the  upper  limit  of  the  city  at  a  cost 
within  the  estimate  given  in  the  1905  project.  In  short,  that  the 
project  can  be  carried  out  within  the  original  estimate  and  that  it 
gives  every  promise  of  being  reasonably  permanent  and  easily  main- 
tained. Ix  IS  estimated  that  it  will  cost  $1,545,000,  in  addition  to 
funds  now  available,  to  complete  the  project.  It  is  recommended 
that  the  project  be  adopted  with  a  view  to  its  completion  by  the  30th 
of  June,  1914,  the  appropriation  to  be  made  in  four  annual  install- 
ments, the  first  three  of  $400,000  each  and  the  last  in  an  amount  suf- 
ficient to  make  up  the  balance. 

It  is  proposed  to  expend  the  balance  on  hand  and  the  additional 
appropriation  recommended  in  maintaining  and  carrying  forward,  as 
authorized,  the  general  project  of  1905,  printed  as  House  Document 
No.  181,  Fifty-ninth  Congress,  first  session,  with  only  such  slight 
modifications  as  to  the  extent  of  dikes  and  training  walls  to  be  raised 
and  strengthened  as  experience  may  indicate  to  be  desirable  and  nec- 
essary.   The  additional  work  proposed  is  for  extension  of  benefits. 

The  estimate  submitted  for  the  fiscal  year  1911  is  for  maintenance 
only,  leaving  it  for  Congress  to  decide  to  what  extent  it  proposes  to 
further  prosecute  the  work  of  improvement  at  this  locality. 

In  1872  the  tonnage  of  vessels  arriving  and  clearing  at  Savannah 
Harbor  was  reported  to  be  somewhat  more  than  1,000,000  and  the 
total  value  of  imports  and  exports  about  $34,000,000.  In  1890  the 
total  tonnage  was  reported  to  have  increased  about  2,000,000  and  the 
value  of  imports  and  exports  to  $152,000,000.  For  the  calendar  year 
1908  the  total  amount  of  freight  received  and  shipped  at  the  port  was 
3,899,361  tons,  valued  at  $167,941,267.  The  commerce  consists  prin- 
cipally of  naval  stores,  fertilizers,  produce,  iron,  cotton,  lumber,  and 
general  merchandise. 

The  effect  of  the  improvement  upon  freight  rates  since  1896  has 
been  a  reduction  of  from  30  to  50  per  cent,  according  to  the  nature  of 
the  commodity. 

A  list  of  Reports  of  the  Chief  of  Engineers  and  executive  docu- 
ments, in  which  the  various  projects,  examinations,  surveys,  maps, 
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etc.,  are  printed,  may  be  found  on  page  272  of  the  Annual  Report  of 
the  Chiei  of  Engineers  for  1905.  A  map  of  the  harbor,  showing  con- 
ditions on  June  30,  1906,  will  be  found  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  ISOU,  opposite  page  1192. 

Reference  to  report  on  resurvey  of  the  harbor  required  by  the  river 
and  harbor  act  oi  March  3,  1905,  will  be  found  on  page  311  of  the 
Annual  Report  of  the  Chief  of  Engineers  for  1906. 

July  1, 1908,  balance  unexpended $376, 051. 89 

Amount  received  from  sales  of  government  property 57.38 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909-      400, 000. 00 

776, 109. 27 
June  30,  1909,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $248, 562. 74 

For  maintenance  of  improvement 57,591.00 

—2 306, 153. 74 

July  1,  1909,  balance  unexpended 469, 955. 58 

July  1,  1909,  outstanding  liabUities 44. 473. 30 

July  1,  1909,  balance  available 425, 482. 23 

July  If  1909,  amount  covered  by  uncompleted  contracts 62, 162. 64 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911,  for  maintenance  of  improvement,  exclusive  of  the 
balance  unexpended  July  1,  1909 200,000.00 

ALTAMAHA,  OCONEE,  AND  OCMUIX^EE  RIVERS,  GEORGIA. 

These  three  improvements  were  consolidated  bv  the  river  and  har- 
bor act  of  March  2,  1907. 

(a)  Altamaha  River.  Georgia. — ^This  river  is  formed  by  the  junc- 
tion of  the  Oconee  and  Ocmulgee  rivers.  At  a  point  some  25  miles 
from  its  mouth  the  river  branches,  and  the  river  trajfic  reaches  the 
ocean  by  two  routes — one  by  the  north  branch  by  way  of  Darien,  and 
the  other  by  the  south  branch  to  where  it  intercepts  the  inside  water- 
way, which  passage  is  taken  to  Brunswick. 

Before  improvement  the  Altamaha  River  was  obstructed  by  rock 
ledges,  sand  bars,  snags,  sunken  logs,  and  overhanging  trees.  The 
low -water  depths  at  some  points  did  not  exceed  1  foot. 

The  original  project  of  improvement,  submitted  in  1875,  contem- 

Elated  a  channel  4  leet  deep  and  80  feet  wide  from  Macon  to  Darien 
y  the  removal  of  sand  bars,  rock  shoals,  snags,  overhanging  trees, 
etc.,  at  a  cost  of  $162,000. 

Under  it  and  its  modifications  there  was  expended  up  to  June  30, 
1890,  $64j776.59. 

The  existing  project  of  improvement,  adopted  by  Congress  in  1890, 
provides  for  tne  establishment  of  a  channel  3  feet  deep  at  summer  low 
water  tihroughout  the  river  above  Darien.  This  is  to  oe  accomplished 
by  removing  rock  shoals  and  sand  bars,  building  deflecting  dikes,  and 
Closing  incipient  cut-offs,  removing  snags  and  sunken  logs  from  the 
channel  and  overhanging  trees  from  the  banks  of  the  stream,  and  re- 
vetting caving  banks.  The  total  estimated  cost  of  the  improvement 
is  $129,000,  provided  funds  are  regularly  and  adequately  supplied, 
besides  from  $3,000  to  $5,000  for  annual  maintenance. 
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The  amount  expended  on  the  work  under  the  present  project  up  to 
June  30,  1909,  was  $94,059.68  (of  which  $17,188.64  was  for  main- 
tenance), which,  added  to  the  amount  previously  expended,  gives  a 
total  expenditure  for  this  work  of  $158,836.27. 

A  total  of  $111.50  has  been  received  from  proceeds  of  sales  of  un- 
serviceable property  and  deposited  to  the  credit  of  the  appropriation. 

This  expenditure  has  resulted  in 'the  removal  of  two  rock  shoals, 
six  sand  bars,  numerous  snags,  sunken  logs,  stumps,  and  overhanging 
trees,  and  the  straightening  of  the  river  at  several  points  by  cut-offs. 

The  river  is  navigable  from  the  forks  to  Darien,  a  distance  of  131 
miles,  and  to  where  it  reaches  the  inside  waterway.  The  lower  sec- 
tion of  the  river  is  affected  bv  the  tides.  The  worst  shoal  is  at 
Coupers  bar,  which  at  low  water  has  only  about  3  feet  of  water,  but 
by  waiting  on  tides  5  feet  can  be  had  at  this  place.  The  controlling 
depth  above  the  tidkl  range  is  about  2^  feet  at  summer  low  water. 
The  river  is  subject  to  freshets,  and  in  the  upper  sections  the  freshet 
height  at  times  goes  20  feet  above  the  low  summer  stage.  The  lower 
section  is  bordered  by  low  swamp  lands,  and  the  freshets  rise  from  5 
to  10  feet  over  the  banks. 

The  work  done  during  the  year  for  maintenance  consisted  of  the 
removal  of  209  snags  and  10  stumps  and  the  cutting  of  406  over- 
hanging trees.  Work  for  improvement  consisted  of  the  completion 
of  a  training  wall  at  Oglethorpe  Bluff  and  the  removal  of  a  false 
point  at  Buggs  Suck. 

The  proportion  of  the  approved  project  accomplished  up  to  June 
30,  1909,  was  about  80  per  cent. 

It  is  proposed  to  apply  the  available  balance  and  the  additional 
appropriation  recommended  in  removing  snags,  stumps,  and  over- 
hanging trees,  in  removing  sand  bars  and  rock  shoals,  and  in  repair- 
ing old  works  of  improvement. 

The  additional  work  proposed  is  for  extension  of  benefits. 

The  commerce  of  the  river  before  the  improvement  was  begun  was 
reported  to  have  amounted  to  about  100,000  tons  annually,  valued  at 
about  $1,000,000.  During  the  calendar  year  1908  it  amounted  to 
13,700  tons,  valued  at  $1,110,000,  There  was  also  rafted  down  the 
river  during  the  same  period  45,855,000  feet  b.  m.  of  timber,  valued 
at  $614,950. 

As  nearly  as  can  be  determined,  the  effect  of  the  improvement  has 
been  to  cause  a  reduction  of  from  25  to  40  per  cent  in  freight  rates.' 

Amount  (estimated)  required  for  completion  of  existing  project $94,100 

(b)  Oconee  River^  Georgia. — ^The  head  of  nav'gation  on  this  river 
is  Milledgeville,  Ga.,  147  miles  from  the  mouth,  though  at  present 
this  point  can  only  be  reached  during  high  stages  of  the  river. 

The  river  is  navigable  also  for  a  distance  of  17  miles  between  the 
Georgia  Railroad  bridge  (54  miles  above  Milledgeville)  and  the 
northern  boundary  of  Greene  County.  Between  Milledgeville  and 
the  Georgia  Railroad  bridge,  above,  the  river  is  obstructed  by  ob- 
stacles, both  natural  and  artificial,  and  is  incapable  of  improvement 
except  by  an  expensive  system  of  locks  and  dams.  At  ordinary 
stages  the  river  is  at  present  only  navigable  to  a  point  about  25  miles 
above  Dublin,  Ga.,  a  distance  of  104  miles  from  its  mouth.  In  its 
original  condition  this  river  was  used  principally  for  navigation  at 
high  stages.    At  low  water  there  were  numerous  shoals  and  snags, 
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there  probably  being  less  than  2  feet  on  many  sand  bars  and  rock 
ledges. 

prhe  original  project  was  submitted  January  29,  1875,  and  provided 
for  the  removal  of  snags,  overhanging  trees,  etc.,  cutting  on  points, 
and  making  cut-offs,  at  a  cost  of  $10,150. 

Under  this  project  and  its  modifications  there  was  expended,  pre- 
vious to  the  conmiencement  of  operations  under  the  existing  project, 
the  sum  of  $44,822.18. 

The  existing  project  of  improvement  was  adopted  by  Congress 
September  19, 1890.  It  provides  for  the  establishment  of  a  navigable 
channel  3  feet  deep  at  ordinary  summer  low  water  from  Milledgeville 
to  the  mouth.  Tnis  is  to  be  accomplished  by  removing  rock  shoals 
and  sand  bars,  revetting  caving  banks,  and  closing  incipient  cut-offs, 
removing  snags  and  logs  from  the  channel  and  overhanging  trees 
from  the  banks  of  the  stream.  The  cost  of  improvement  is  esti- 
mated at  $171^000,  besides  from  $3,000  to  $5,000  for  annual  mainte- 
nance. The  nver  and  harbor  act  of  March  3,  1905,  authorized  the 
expenditure  of  $3,000  of  the  amount  appropriated  to  be  applied  to 
cleaning  out  the  river  from  the  Georgia  Kailroad  bridge  to  the  north- 
em  boundary  of  Greene  County,  Ga.,  thus  bringing  this  short  section 
under  improvement. 

The  amount  expended  under  the  present  project  up  to  June  30, 
1909,  was  $150,421.27  (of  which  $15,944.47  was  for  maintenance), 
which,  added  to  the  amount  previously  expended,  gives  a  total 
expenditure  for  this  work  of  $195,243.45. 

A  total  of  $648.77  has  been  received  from  sales  of  unserviceable 
property,  which  was  deposited  to  the  credit  of  the  appropriation. 

As  a  result  of  this  expenditure  numerous  snags  and  logs,  bowlders, 
and  overhanging  trees  have  been  removed,  several  cut-offs  opened  and 
others  closed,  six  training  dikes  and  one  spur  dam  and  800  linear  feet 
of  shore  protection  built,  and  five  rock  shoals  and  several  sand  shoals 
removed  below  Milledgeville.  Between  the  Georgia  Railroad  bridge, 
above  Milledgeville,  and  the  northern  boundary  of  Greene  County 
the  most  troublesome  obstructions  have  been  removed  from  the 
channel  and  numerous  overhanging  trees  and  logs  cut  on  the  banks. 

Work  done  during  the  fiscal  year  for  maintenance  consisted  of  the 
removal  of  3,278  snags  and  3  stumps  from  the  channel  and  the  cut- 
ting of  8,010  overhanging  trees  and  girdling  of  49  large  trees  on  the 
ba^s. 

For  improvement,  100  cubic  yards  of  rock  were  removed  from  the 
channel  at  Devils  Elbow  and  450  cubic  yards  of  earth  dredged  from 
the  shoal  at  Steamboat  bight ;  shore  protection  and  a  training  dike 
were  constructed  at  Fish  Trap  shoals  and  360  cubic  yards  or  stone 
quarried  for  use  in  proposed  dike  work. 

On  June  30,  1909,  the  controlling  depth  at  ordinary  summer  low 
water  between  the  forks  and  Dubnn  was  about  3  feet,  though  the 
channel  is  verv  crooked  and  too  narrow  for  ea^  navigation.  Between 
Dublin  and  the  Central  of  Georgia  Railway  bridge,  25  miles  above, 
the  controlling  depth  was  2.5  feet,  and  between  the  latter  point  and 
Milledgeville,  2  xeet.  From  the  Georgia  Railroad  bridge,  above 
Milledgeville,  to  the  northern  boundary  of  Greene  County,  the  con- 
trolling depth  was  2.6  feet.  This  river  occasionally  falls  below  these 
depths  and  frequently  rises  to  20  feet  above  them. 
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The  proportion  of  the  approved  project  accomplished  up  to  June 
30, 1909,  was  about  85  per  cent. 

It  is  proposed  to  applv  the  available  balance  and  additional  ap- 
propriation recommended  toward  the  removal  of  snags  and  stumps 
from  the  channel  and  the  cutting  of  overhanging  trees  from  the  forks 
to  Milledgeville ;  the  removal  of  rock  and  sana  shoals  between  the 
forks  and  the  Central  of  Georgia  Railway  bridge,  25  miles  above 
Dublin;  in  making  repairs  to  existinjg  dikes  and  protecting  caving 
banks ;  and  in  closing  incipient  cut-offs  and  opening  others  wherever 
found  advisable. 

The  additional  work  proposed  is  for  extension  of  benefits  between 
the  forks  and  Milledgeville.  No  additional  work  above  Milledgeville 
is  proposed. 

No  reliable  statistics  of  the  commerce  of  the  river  before  the  im- 
provement was  begun  are  available.  During  the  calendar  year  1908 
the  amount  of  freight  carried  on  the  river  between  the  forks  and 
Milledgeville  amounted  to  19,000  tons,  valued  at  $247,000.  There 
was  also  rafted  on  this  portion  of  the  river  during  1908,  17,390,000 
feet  b.  m.  of  timber,  valued  at  $258,000. 

As  nearly  as  can  be  determined  the  effect  of  the  improvement  has 
been  to  cause  a  reduction  of  from  25  to  40  per  cent  in  freight  rates. 

(c)  Ocmulffee  River ^  Georgia, — In  its  original  condition  this  river 
was  used  for  navigation  chiefly  at  high  stages.  At  low  water  there 
were  numerous  shoals  and  snags,  there  probably  being  less  than  2  feet 
on  many  sand  bars  and  rock  ledges. 

The  head  of  navigation  on  this  river  is  Macon,  a  distance  of  202 
miles  from  the  forks. 

The  original  project  was  submitted  in  1875  and  provided  for  a 
channel  80  feet  wide  and  4  feet  deep  at  low  water,  to  be  accomplished 
by  the  removal  of  sand  bars,  rock  shoals,  snags,  overhanging  trees, 
etc.,  from  Macon  to  Darien,  at  a  cost  of  $162,000. 

The  amount  expended  under  this  project  and  its  modifications 
prior  to  operations  under  the  existing  project  was  $79,390.73. 

The  existing  project  of  improvement,  adopted  by  Congress  Sep- 
tember 19,  1890,  provides  for  the  establishment  of  a  navigable  chan- 
nel 3  feet  deep  at  ordinary  summer  low  water  from  Macon  to  the 
river's  mouth.  This  is  to  be  obtained  by  removing  rock  shoals  and 
sand  bars,  closing  incipient  cut-offs,  revetting  caving  banks,  and 
removing  snags  and  logs  from  the  channel  and  overhanging  trees 
from  the  banks  of  the  stream. 

The  cost  of  the  improvement  as  ffiven  in  the  project  of  1890  is 
estimated  at  $210,000,  provided  funds  are  regularly  and  adequately 
provided,  besides  from  $3,000  to  $5,000  for  annual  maintenance. 

The  amount  expended  under  the  present  project  up  to  June  30, 
1909,  was  $278,367.49  (of  which  $27,483.76  was  for  maintenance), 
which,  added  to  the  amount  previously  expended,  gives  a  total  of 
$357,758.22. 

A  total  of  $802.26,  received  from  sales  of  unserviceable  property, 
have  been  received  and  deposited  to  the  credit  of  the  appropriation. 

The  work  under  the  present  project  has  resulted  in  a  navigable 
channel  from  the  forks  to  Macon.  A  ffreat  deal  of  work,  however, 
remains  to  be  done  between  Hawkinsville  and  Macon. 
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Work  done  during  the  fiscal  year  for  maintenance  consisted  of  the 
removal  of  1^29  snags  and  167  stumps  from  the  channel,  and  the 
cutting  of  944  overhanging  trees  and  89  logs  on  the  banks;  the  repair- 
ing of  training  walls  near  Macon  and  at  Tillman's  bar  and  Hollings- 
worth  Ferry,  and  the  overhauling  and  repair  of  plant.  Assistance 
was  rendered  by  the  snag  boat  Oconee  to  the  sunken  steamer  SmaU^ 
which  prevented  it  becoming  a  wreck  and  thereby  seriously  obstruct- 
ing navigation.  For  improvement,  shore-protection  dikes  were  con- 
structed at  Mansfield's  place  and  Newton^  place,  aggregating  1,B46 
feet  in  length;  a  training  wall  511  feet  long  was  constructed  at  New- 
ton's Dlace;  the  Atwood  jetty,  near  Macon,  was  extended  155  feet; 
Dike  Ifo.  3,  near  Macon,  was  extended  130  feet;  499  cubic  yards  of 
earth  and  933  cubic  yards  of  stone  removed  from  Taylors  Bluff 
shoals,  near  Hawkinsville;  surveys  were  made  of  Oaky  Bluff  shoals 
and  at  two  other  localities,  with  a  view  to  their  improvement,  and  a 
temporary  pile  driver,  2  temporary  barges,  and  4  portable  shacks  for 
quartering  laborers,  constructed. 

On  June  30,  1909,  the  controlling  depth  between  the  foi^'ks  and  a 
point  3  miles  below  Hawkinsville  was  aoout  3  feet  at  ordinary  sum- 
mer low  water,  and  between  the  latter  point  and  Macon  it  was  about 
2i  feet  The  river  occasionally  falls  a  foot  below  the  ordinary  sum- 
mer  stage  and  frequently  rises  20  feet  above. 

The  proportion  of  the  approved  project  accomplished  up  to  June 
30,  1909,  was  about  95  per  cent. 

It  is  proposed  to  apply  the  available  balance  and  additional  appro- 
priation recommendea  in  the  removal  of  logs,  snags,  stumps,  and 
overhanging  trees,  in  the  removal  of  rock  and  sand  shoals,  maintain- 
ing existing  traininsr  dikes  and  shore  protections,  and  in  the  construc- 
tion of  additional  dikes  and  shore  protection  where  necessary,  and  in 
the  closing  of  incipient  cut-offs  and  opening  others  wherever  deemed 
advisable. 

The  additional  work  proposed  is  for  extension  of  benefits. 

No  reliable  statistics  of  the  commerce  of  the  river  before  improve- 
ment was  begun  are  available.  In  1908  the  freight  carried  on  the 
river  amounted  to  18,700  tons,  valued  at  $900,000.  Besides  this, 
26,007,000  feet  b.  m.  of  timber  was  rafted  down  the  river,  valued  at 
$288,800. 

As  nearly  as  can  be  determined,  the  effect  of  the  improvement  has 
been  to  cause  a  reduction  of  from  25  to  40  per  cent  in  freight  rates. 
A  list  of  the  Annual  Reports  of  the  Chief  of  Engineers  and  of  execu- 
tive documents  containing  the  various  projects,  history  of  the  work, 
maps,  etc.,  may  be  found  printed  on  page  282  of  the  Annual  Report 
of  the  Chief  of  Engineers  for  1905. 

Reference  to  report  on  examination  of  the  river  ordered  by  the 
river  and  harbor  act  of  March  3,  1905,  will  be  found  on  page  311  of 
the  Annual  Report  of  the  Chief  of  Engineers  for  1906. 

The  emergency  river  and  harbor  act  of  March  3, 1909,  called  for  an 
examination  an<i  survey  of  the  Ocmulgee  River  between  Macon  and 
Hawkinsville,  with  a  view  to  its  improvement  by  locks  and  dams, 
and,  in  addition,  for  a  general  survey  of  the  Altamaha  River  system, 
of  which  the  Ocmulgee  forms  a  part. 
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CONSOLIDATED. 

July  1,  1908,  balance  unexpended $40,764.18' 

Amount  allotted  from  appropriation  by  river  and  harbor  act  aiJ- 
proved  March  3,  1909 40,000.00 

80  764. 18 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $18, 787.  72 

For  maintenance  of  improvement 13, 001.  87 

31,788.58 

July  1,  1909,  balance  unexpended 48, 974.  59 

July  1,  1909,  outstanding  liabilities 3,786.23 

July  1,  1909,  balance  available 45,188.36 

Amount  (estimated)  required  for  completion  of  existing  project ^182,492.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911,  for  works  of  improvement  and  for  maintenance,  exclu- 
sive of  the  balance  unexpended  July  1,  1909 90,000.00 

CLUB  AND  PLANTATION  CREEKS,  GEORGIA. 

A  project  for  dredging  a  canal  7  feet  deep  at  mean  low  water,  with 
a  bottom  width  of  50  feet,  to  connect  these  two  creeks  and  thus  pro- 
vide an  inside  route  between  the  Altamaha  River  and  its  tributaries 
and  Brunswick  Harbor  for  use  of  light-draft  river  boats  and  timber 
rafts,  will  be  found  printed  as  House  Document  No.  169,  Fifty-eighth 
Congress,  second  session.  Besides  the  dredging  of  ttie  canal,  the 
project  provides  for  the  straightening  of  Plantation  Creek  and  for 
dredging  in  both  Club  and  Plantation  creeks  where  necessary  to  give 
a  channel  7  feet  deep  at  mean  low  water.  The  estimated  cost  of  the 
work  is  $40,700.  This  project  was  adopted  by  act  of  Congress  ap- 
proved March  2,  1907,  which  appropriated  $20,000  toward  its  com- 
pletion. 

No  work  has  yet  been  done.  Portions  of  the  route  cross  marsh 
land  owned  by  private  individuals  and  the  city  of  Brunswick,  Ga., 
and  no  provision  was  made  in  the  act  for  the  purchase  of  a  right 
of  way. 

Durinff  the  previous  fiscal  year  a  legal  title  was  secured,  without 
costs  to  the  United  States,  from  the  city  of  Brunswick  foi*  that  portion 
of  the  desired  right  of  way  owned  by  the  city.  During  the  past  fiscal 
year  efforts  have  been  continued  to  secure  the  necessary  legal  title 
from  the  owners  of  the  balance  of  the  marsh  land  through  which  it  is 
desired  to  dredge  the  proposed  canal,  the  written  permits  obtained 
from  the  attorneys  of  these  parties  the  year  previous  having  been  held 
by  the  Judge- Advocate-General  of  the  Army  to  be  insufficient. 
^  At  the  close  of  the  year  the  consent  of  all  owners  of  the  desired 
right  of  way  to  execute  the  necessary  grants  to  the  United  States, 
free  of  cost,  had  been  obtained,  with  the  exception  of  one  part  owner, 
with  whom  negotiations  were  in  progress. 

"  Does  not  Include  Ocmulgee  River. 


BIVEB  AND   HABBOB   BILL.  266 

It  is  proposed  to  apply  the  available  balance  and  additional  appro- 
priation recommendea  to  the  completion  of  the  project,  as  soon  as  a 
valid  right  of  way  is  obtained. 

July  1,  1908,  balance  unexpended $20,000.00 

July  1,  1909,  balance  unexpended 20, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project 20,700.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1. 1909 20, 700. 00 

FLINT  BIVEB,  GEOBOIA. 

Originally  this  river  was  navigable  at  low  water  from  its  mouth 
to  Bambridge,  a  distance  of  36  miles,  for  boats  drawing  3  feet,  but 
the  channel  was  narrow,  crooked,  and  greatly  obstructed  by  logs, 
snags,  and  overhanging  trees.  Above  Bainbridge  the  channel  was  so 
obstructed  by  rock  shoals,  loose  rock,  and  bowlders  that  there  was  no 
navigation  except  on  a  rise  of  5  feet,  when  steamboats  could  run  to 
Albany,  105  miles  above  the  mouth.  Above  Albany  to  Montezuma, 
182  miles  from  the  mouth,  the  channel  was  so  obstructed  by  sand 
and  rock  shoals,  bowlders,  snags,  logs,  and  overhanging  trees  that 
the  river  was  not  navigable  at  a  low-water  stage. 

The  original  project  called  for  a  channel  100  feet  wide  and  3  feet 
deep  at  extreme  low  water  from  the  mouth  of  the  river  to  Albany,  Ga., 
at  an  estimated  cost  of  $184,862. 

This  project  was  extended  in  1879  to  give  a  channel  for  light-draft 
steamers  at  moderate  stages  of  water  from  Albany  to  Montezuma  by 
the  removal  of  logs,  snags,  and  overhanging  trees,  catting  through 
rock  reefs,  and  deepening  sand  bars  by  contraction  works,  at  an  addi- 
tional cost  of  $15,000. 

The  amount  expended  up  to  the  close,  of  the  fiscal  year  ending 
June  30,  1909,  was  $281,711.41,  practically  all  being  for  permanent 
work.  As  a  result  of  the  work  done,  the  river  is  now  navigable 
throughout  the  year  from  Albany  down  to  a  point  about  7  miles 
below  Newton,  40  miles,  and  from  Bainbridge  to  the  mouth,  36  miles, 
there  being  a  good  channel  with  3  feet  available  at  low  water  through- 
out these  sections.    The  project  is  about  70  per  cent  completed. 

Between  Bainbridge  and  Newton,  for  a  distance  of  29  miles,  the 
river  is  navigable  for  light-draft  boats  only,  and  the  channel  is  nar- 
row and  still  much  obstructed  by  bowlders  and  rock  reefs.  Con- 
siderable work  has  been  done  between  these  points,  and  opera- 
tions for  the  next  few  years  will  be  confined  to  this  portion  of  the 
river.  When  the  improvement  of  this  section  has  been  completed  the 
river  will  be  open  to  navigation  at  low  water  from  its  mouth  to 
Albany,  Ga. 

The  section  between  Albany  and  Montezuma,  77  miles,  is  still 
much  obstructed,  although  it  has  been  repeatedly  cleared  of  snags 
and  similar  obstructions  in  accordance  with  the  project. 

The  water  level  varies  from  0  to  40  feet. 

During  ordinary  low  water  Albany,  Ga.,  is  the  head  of  navigation, 
but  in  periods  of  extreme  low  water,  such  as  occurred  during  the  fall 
of  1904,  interruptions  occur  in  the  section  between  Bainbridge  and 
Newton. 
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The  commerce  consists  principally  of  cotton,  naval  stores,  pjovi- 
sions,  general  merchandise,  saw  logs,  and  timber  for  export.  Several 
very  large  sawmills  are  located  at  Bainbridge,  but  no  record  of  the 
amount  of  lumber  manufactured  is  kept,  as  shipments  are  made  by 
rail.  A  large  part  of  the  saw  logs  used  by  these  mills  comes  down 
the  river.  The  commerce  of  the  lower  part  of  this  stream  is  so  com- 
bined with  that  of  the  Chattahoochee  and  Apalachicola  rivei-s  that 
it  is  impossible  to  give  a  statement  in  regard  to  it.  The  commerce 
of  that  part  above  Bainbridge  is  estimated  to  be  about  2,800  tons, 
valued  at  $100,000. 

It  is  proposed  to  apply  the  available  balance  and  the  funds  recom- 
mended toward  making  the  improvement  below  Albany  fully  avail- 
able by  widening  the  channel  in  many  places  between  Bainbridge 
and  Newton,  and  removing  many  obstructions  to  secure  the  width 
of  60  feet  and  the  depth  of  3  feet  now  available  in  the  section  above. 

This  work  is  largely  permanent  rock  work,  and  its  completibn  will 
greatly  benefit  the  section  of  country  between  Albany  and  the  mouth 
of  the  river.  There  are  many  turpentine  stills  in  operation  on  the 
river  which  depend  upon  the  water  transportation  for  their  products 
and  supplies. 

The  effect  o£  the  improvement  on  freight  rates,  if  any,  can  not  be 
determined. 

July  1,  1908,  balance  unexpended $9,638.18 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 25,000.00 

34,  ess.  18 
June  30,  1909,  amount  expended  during  fiscal  year,  for  worlcs  of  im- 
provement'  10, 349. 59 

July  1,  1909,  balance  unexpended '-  24,288.59 

July  1,  1909,  outstanding  liabilities 1.494.24 

July  1,  1909,  balance  available - 22,794.85 

Amount  (estimated)  required  for  completion  of  existing  project 37,500.00 

Amount  that  can  be  profitably  expended  in  fiscal  yenr  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of 
the  balance  unexpended  July  1,  1909 25,000.00 

SAVANNAH  RIVER  ABOVE  AUGUSTA,  GA. 

This  portion  of  the  Savannah  River  is  navigable  only  by  pole 
boats  from  the  locks,  7  miles  above  the  city  of  Augusta,  to  I*eters- 
burg,  a  distance  of  48  miles.  In  its  original  condition  the  river  at 
low  water  was  navigable  only  with  great  difficulty,  on  account  of 
shallow  water,  obstructing  logs,  etc. 

The  original  project  of  improvement,  submitted  February  8,  1879, 
provided  lor  a  3-foot  channel,  30  feet  wide,  from  Augusta,  Ga.,  to 
Trotters  shoals  and  the  removal  of  snags,  trees,  etc.,  to  the  Tugaloo 
River,  at  a  cost  of  $45,000. 

Under  this  project  there  was  expended,  prior  to  operations  under 
the  existing  project,  $39,000. 

The  existing  plan  of  improvement,  adopted  by  Congress  July  13, 
1892,  provides  lor  the  establishment,  between  JPetersburg  ana  the 
locks,  of  a  downstream  channel  12  to  25  feet  in  width  and  navigable 
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during  ordinary  summer  low  water  for  pole  boats  drawing  2  feet  and 
of  an  upstream  channel  navigable  for  pole  boats  drawing  1.3  feet  of 
water.  This  is  to  be  obtained  by  removing  logs  and  overhanging 
trees ;  excavatini;  rock,  sand,  or  gravel,  and  with  excavated  materiaS 
raising  crests  of  ledges;  constructing  training  walls,  to  increase  flow 
of  water  through  sluices.    The  total  estimated  cost  is  $33,000. 

The  total  amount  exp>ended  under  the  present  project  up  to  June 
30,  1909,  was  $24,004.40,  which,  added  to  that  previoudy  expended, 
gives  a  total  for  this  work  of  $63,004.40.  No  funds  have  been  ex- 
pended for  maintenance. 

The  work  accomplished  under  this  project  has  given  a  downstream 
channel  about  2  feet  deep  and  an  upstream  channel  of  the  project 
depth.  In  many  places,  however,  these  channels  are  difficult  to  navi- 
gate and  are  capable  of  greater  improvement. 

The  proportion  of  the  approved  project  accomplished  up  to  J\me 
30, 1909,  was  about  60  per  cent. 

Authority  has  recently  been  granted  to  a  private  company  to  con- 
struct a  dam  across  the  Savannah  River  about  20  miles  above  the 
dam  at  Augusta,  to  be  60  feet  high  and  provided  with  locks  of  suffi- 
cient size  to  pass  an  ordinary  river  steamboat.  The  pool  formed  by 
this  dam  will  drown  out  the  principal  shoal  on  that  portion  of  the 
river  now  under  improvement,  and  when  this  dam  is  completed  and 
the  lock  ready  for  operation,  a  new  survey  should  be  made  and  a  new 
project  prepared  to  conform  to  the  new  conditions. 

The  work  of  the  year  was  for  improvement  and  consisted  in  the 
removal  of  52  snags.  111  logs,  and  52  cubic  yards  of  loose  rock  from 
the  channel  and  cutting  294  overhanging  trees  from  the  banks,  and 
the  placing  of  440  cubic  yards  of  rock  in  repairing  existing  dams. 

It  is  proposed  to  apply  the  available  balance  and  the  additional 
appropriation  recommended  toward  the  removal  of  obstructions  and 
the  widening  and  deepening  of  the  channel. 

The  additional  work  proposed  is  for  extension  of  benefits. 

In  1876-77  about  2,000  tons  of  freight  went  upstream  and  about 
12,000  bales  of  cotton  came  down. 

Complete  figures  for  the  commerce  of  1908  were  unobtainable  for 
the  reasons  set  forth  in  Appendix  0  3.  It  is  probable  that  such 
commerce  did  not  differ  greatly  from  the  customary  amount  for  the 
past  eight  years,  which  averaged  2^995  tons,  valued  at  $169,780. 

The  commerce  consists  of  cotton,  grain,  fertilizers,  hay,  cord  wood, 
and  general  merchandise,  and  is  carried  on  exclusively  fev  pole  boats. 

The  effect  of  the  improvement  has  been  to  render  navigation  safer 
and  easier,  but  it  is  impossible  to  determine  whether  it  has  caused  any 
reduction  in  freight  rates. 

July  1,  1908,  balance  unexpended $2,710.83 

June  30,  1909.  amount  expended  during  fiscal  year,  for  works  of 
improvement 1. 715. 2H 

July  1,  1909,  balance  unexpended 095.60 

Amount  (estimated)  required  for  completion  of  existing  project 8,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911,  for  work  of  Improvement  and  for  maintenance,  exclusive 
of  the  balance  unexpended  July  1,  1909 3.000.00 
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SAVANNAH  BIVER  AT  AUGUSTA,  GA. 

r  ' 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  487, 
Sixty-first  Congress,  second  session.  Following  is  the  letter  of  the 
Chief  of  Engineers  submitting  the  same : 

War  Department, 
Office  of  the  Chief  of  Engineers, 

W<i8h^tont  January  6,  1910. 

Sib:  I  have  the  honor  to  submit  herewith,  for  transmission  to  Ck>ngre88, 
reports  dated  April  30  and  December  3,  1909,  by  Col.  Dan  C.  Kingman,  Corps 
of  Engineers,  on  preliminary  examination  and  survey,  respectively,  authorized 
by  the  river  and  harbor  act  approved  March  3,  1909,  of  Savannah  River  at 
Augusta,  Ga.,  with  a  view  to  determining  what  improvements  are  necessary 
in  the  interest  of  navigation. 

This  river  between  Savannah  and  Augusta  is  now  under  improvement  with  a 
view  to  securing  a  navigable  steamboat  channel  5  feet  deep  at  ordinary  summer 
low  water,  and  aside  from  the  removal  of  snags,  legs,  etc.,  but  little  work 
is  required,  except  in  the  stretch  of  about  20  miles  next  below  Augusta,  where 
the  river  is  at  its  worst.  A  special  report  has  been  made  to  cover  that  portion 
of  the  river  and  is  printed  in  House  Document  No.  962,  Sixtieth  Congress,  first 
session. 

The  district  officer  states  that  as  the  city  of  Augusta  is  situated  at  the  very 
point  where  the  slope  of  the  river  changes  from  a  steep  to  a  gradual  Incline,  it 
is  subjected  to  sudden  and  severe  freshets,  and  these  at  times  attain  a  level 
above  the  site  on  which  the  city  stands,  thus  producing  very  destructive  over- 
flows. These  freshets  develop  a  very  high  velocity  of  current,  which  attacks 
the  banks  of  the  stream,  particularly  on  the  Augusta  side,  and  with  every  high 
freshet  a  loss  of  bank  occurs.  Material  thus  eroded  Is  carried  into  the  river 
below  and  furnishes  the  material  with  which  the  bars  are  made,  which  prevent 
or  obstruct  navigation  at  low  water  and  render  the  improvement  of  the 
river  by  regulation  almost  Impossible.  Therefore,  in  the  opinion  of  the  Board 
of  Engineers  for  Rivers  and  Harbors,  the  protection  of  the  bank  of  the  river 
at  Augusta  Is  a  work  of  prime  importance  to  the  navigation  of  the  stream, 
and  to  accomplish  this  in  a  manner  favorable  to  the  utilization  of  the  water 
front  for  landing  places,  it  is  desirable  to  adopt  a  more  substantial  construction 
than  would  otherwise  he  necessary. 

The  district  officer  accordingly  submits  a  project  providing  for  the  rlprap- 
ping  of  the  bank,  at  a  total  estimated  cost  of  $250,000,  and  he  believes  that  It 
would  be  proper  and  Just  for  the  United  States  to  pay  one-half  of  the  cost 
of  this  work,  provided  the  city  of  Augusta  will  furnish  the  means  to  complete 
it  in  exact  accordance  with  the  plans  presented.  The  Board  of  Engineers  fbr 
Rivers  and  Harbors  concurs  in  this  opinion. 

I  concur  with  the  district  officer,  who  is  also  division  engineer,  and  the 
Board  of  Engineers  for  Rivers  and  Harbors  that  this  locality  is  worthy  of 
improvement  by  the  General  Government  in  the  manner  proposed. 

The  question  of  terminal  facilities  has  received  consideration  in  connection 
with  this  subject,  but  no  questions  of  water  power  or  similar  subjects  not 
considered  in  the  reports  are  involved  in  the  consideration  of  this  subject. 
Very  respectfully, 

W.  L.  Marshall, 
Chief  of  Engineers,  U.  8.  Army, 

The  Secretary  of  War. 

The  local  officer,  in  his  report,  says : 

It  may  be  proper  to  state  that  the  city  of  Augusta  is  greatly  interested  in 
navigation,  and  has  provided  already  one  wharf  with  a  good  warehouse  for 
the  use  of  all  steamboats  upon  equal  and  very  reasonable  terms.  I  have  no 
doubt  that  others  will  be  provided,  either  by  municipal  action  or  individual 
construction,  as  they  are  needed  with  the  greater  development  of  commerce. 
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SAVANNAH  RIVER,  GEORGIA  AND  SOUTH  CAROLINA. 

Following  is  the  report  of  the  Board  of  Engineers  on  a  recent 
survey,  which  is  printed  in  House  Document  No.  962,  Sixtieth  Con- 
gress, first  session.    The  Chief  of  Engineers  concurs. 

BoABD  OF  Engineers  for  Rivers  and  Harbors, 

Washington,  D,  C,  April  IS,  1908. 

Respectfnlly  returned  to  the  Chief  of  En^clneers,  U.  S.  Army. 

From  the  within  report  on  a  svirvey  of  the  Savannah  Uiver  for  the  30  miles 
below  the  city  of  Augusta  it  appears  that  the  project  depth  of  5  feet  between 
the  cities  of  Savannah  and  Augusta  has  been  secured,  except  for  the  20  or  25 
miles  next  l>elow  Augusta,  and  that  in  order  to  provide  this  depth  throughout 
this  reach  a  more  radical  improvement  will  be  required  than  has  heretofore 
been  carried  on  under  the  existing  project.  The  district  officer  suggests  a  plan 
of  improvement  by  open-river  methods,  involving  bank  protection,  training 
walls  or  dikes,  repair  of  existing  work,  and  the  construction  and  operation 
of  a  new  dredge.  He  estimates  that  this  work  will  cost  $360,000  and  that 
the  maintenance  of  the  entire  project  will  then  require  an  expenditure  of 
about  $10,000  per  year  for  an  unknown  period  until  a  more  stable  regimen  is 
established,  after  which  it  may  be  possible  to  reduce  the  coBt  of  this  item  to 
$4,000  or  $6,000.  He  believes  the  river  is  worthy  of  improvement  to  the  extent 
proposed. 

It  is  reported  that  the  commerce  for  1906  amounted  to  54,800  tons,  valued 
at  $5,410,000,  consisting  principally  of  cotton  and  cotton-factory  products, 
naval  stores,  fertilizers,  and  general  merchandise.  In  addition  to  this  com- 
merce, there  was  rafted  down  the  river  about  17,000,000  feet  b.  m.  of  timber, 
valued  at  about  $186,000.  It  is  also  reported  that  the  effect  of  the  improve- 
ment on  this  river  has  been  a  reduction  of  from  30  to  50  per  cent  in  freight 
rates,  according  to  the  nature  of  the  commodity. 

It  appears  that  the  successful  navigation  of  the  Savannah  River  between 
Augusta  and  Savannah,  a  distance  of  over  200  miles,  is  in  a  great  measure 
dependent  upon  the  condition  of  the  river  in  the  short  stretch  now  under 
consideration,  and  that  if  this  reach  is  Improved  so  as  to  secure  a  depth  of 
5  feet  this  depth  can  at  small  cost  be  maintained  below,' thus  making  a  con- 
tinuous 5-foot  navigation  possible  between  the  two  principal  points  on  this 
stream.  The  Board  concurs  with  the  district  officer  in  believing  the  river  worthy 
of  improvement  to  the  extent  proposed  by  him,  and  therefore  recommends  the 
adoption  of  the  project  outlined  within. 

CHATTAHOOCHEE  RIVER,  GEORGIA  AND  ALABAMA,  BELOW  COLUMBUS. 

Columbus,  Ga.,  is  223  miles  above  the  junction  of  this  river  with  the 
Flint  River  and  360  miles  above  the  mouth  of  the  Apalachicola 
River,  formed  by  the  confluence  of  the  Ohattahoochee  and  Flint. 
Originally  boats  drawing  22  inches  were  able  to  reach  Columbus  for 
about  nine  months  each  year,  but  navigation  was  difficult  and  dan- 
gerous bv  day  and  impossible  by  night,  owing  to  the  large  accumu- 
lation oi  logs,  snags,  and  overhanging  trees,  and  to  sand,  rock,  and 
marl  shoals  obstructing  the  channel. 

The  project  for  the  improvement,  adopted  in  1873,  provided  for  a 
low-water  channel  100  feet  wide  and  4  feet  deep  from  Columbus,  Ga., 
to  Chattahoochee,  Fla.,  at  the  junction  of  the  Flint,  which  was  to  be 
obtained  by  the  removal  of  logs,  snags,  and  overhanging  trees,  cut- 
ting through  the  rock  and  marl  shoals,  and  scouring  out  sand  bars 
by  works  of  contraction  and  shore  protection.  The  estimated  cost 
of  this  work  from  Chattahoochee,  Fla.,  to  Eufaula,  Ala.,  139  miles, 
was  $145,247,  but  no  estimate  of  cost  for  that  part  between  Eufaula 
and  Columbus  was  ever  made. 
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The  amount  expended  on  this  work  to  the  close  of  the  fiscal  year 
ending  June  30,  1909,  was  $723,643.33,  largely  expended  in  main- 
tenance, removing  the  annual  influx  of  obstructions  brought  in  from 
caving  banks.  The  project  is  about  80  per  cent  completed  in  the 
upper  section  above  Eufaula  and  about  10  per  cent  in  the  lower 
section. 

No  increased  depth,  except  in  the  upper  part  of  the  river,  has  been 
gained;  but  by  removing  the  logs,  snags,  and  overhanging  trees, 
removing  the  sand,  gravel,  marl,  and  rock  reefs,  and  regulatmg  the 
channel  immediately  below  Columbus,  the  river  has  been  kept  open 
to  navigation.  As  nearly  all  the  land  along  the  banks  of  the  river 
and  its  tributaries  has  been  gradually  cleared,  each  rainy  season  has 
brought  increasing  quantities  of  sand  into  the  river,  filling  the 
original  river  bed  with  shifting  sand  and  gravel  bars  and  greatly 
changing  its  regimen.  Four  feet  draft  can  be  carried  at  ordinary  low 
water,  but  at  extreme  low  water  scant  3  feet  is  the  maximum  draft 
than  can  be  counted  upon. 

Below  Eufaula,  Ala.,  the  river  is  now  in  a  fair  condition,  with  an 
available  low-water  depth  of  3^  feet,  but  between  Eufaula  and 
Columbus  there  are  a  number  of  bars  and  isolated  obstructions  which 
cause  trouble,  particularly  at  extreme  low  water.  The  most  serious 
of  these  obstructions  was  a  series  of  sand  bars,  formed  in  the  river 
from  the  wharves  at  Columbus  down  to  Mary  Freemans  bar,  3  miles 
below,  which  made  it  impossible  for  steamboats  to  reach  Columbus, 
and  the  head  of  navigation  during  the  period  of  extreme  low  water 
was  therefore  Mary  Freemans  bar. 

During  the  last  few  years  more  liberal  appropriations  have  per- 
mitted a  more  vigorous  prosecution  of  work,  and  considerable  prog- 
ress has  been  made  on  the  permanent  improvement  of  the  river,  in 
addition  to  maintaining  the  river  free  from  snags  and  obstructions, 
the  channel  for  a  distance  of  32  miles  below  Columbus  has  been  regu- 
lated by  a  system  of  jetties,  and  the  most  serious  bars  in  the  upper 
river  have  been  kept  open  by  dredging  where  necessary.  As  a  result 
of  this  work,  Columbus  has  become  the  head  of  navigation,  and  boats 
are  able  to  reach  there  at  all  times  except  during  unusually  low 
water,  such  as  occurred  in  the  fall  of  1904,  putting  a  stop  to  all 
navigation. 

A  large  number  of  other  sand  bars  and  shoals  between  Columbus 
and  Euxaula  still  need  improvement,  the  regulating  works  already 
built  require  repairs  and  maintenance,  and  the  annual  accumulation 
of  snags  and  other  obstructions  must  be  removed  from  the  river 
throughout  its  length. 

It  is  proposed  to  apply  the  funds  available  and  the  appropriation 
recommended  to  this  work,  the  regulating  works  to  be  extended  down 
the  river  from  the  foot  or  the  present  permanent  improvement. 

The  variation  of  the  water  level  is  0  to  47  feet  at  Columbus. 

The  commerce  of  this  stream  consists  of  cotton,  cotton  seed,  ferti- 
lizers, grain,  naval  stores,  provisions,  hardware,  and  general  mer- 
chandise, and  is  so  combined  with  that  of  the  Flint  and  Apalachicola 
rivers  that  a  separation  is  impossible.  It  is  given  under  the  report  of 
the  Flint  Kiver  as  121,717  tons,  valued  at  $12^000,000. 

The  effect  of  the  improvement  has  been  to  give  to  Columbus  and  all 
other  points  on  the  river  ^ater  rates,  or  a  material  reduction  over 
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rates  to  all-rail  points,  but  the  exact  amount  of  reduction  can  not  be 
stated. 

For  reference  to  report  of  examination  of  this  river,  see  Annual 
Beport  of  the  Chief  of  Engineers  for  1906,  page  341. 

July  1,  1908.  balance  unexpended $81,196.50 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  3.  1909 115,000.00 

196, 196.  50 
June  30,  10O9,  amount  expended  during  fiscal  year: 

For  works  of  improvement $45,000.00 

B'or  maintenance  of  improvement 36,909.05 

81.909.05 

July  1.  1909,  balance  unexpended 114,287.45 

July  1,  1909,  outstanding  liabilities 13,634.62 

July  1.  1909,  balance  available 100,652.83 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30.  1911.  for  works  of  improvement  and  for  maintenance,  ex- 
clusive of  the  balance  unexiiended  July  1,  1909 «115.000.00 

COOSA  RIVER,  OBORGIA  AND  ALABAMA. 

The  Coosa  is  formed  at  Kome,  Ga.,  by  the  junction  of  the 
Oostenaula  and  Etowah  rivers,  which  have  their  sources  in  northern 
Greorgia.  The  Oostenaula  is  formed  by  the  junction  of  the  Coosa- 
wattee  and  Connesauga  rivers,  56  miles  northwest  of  Rome.  The 
Oostenaula  above  Rome,  Ga.,  and  its  tributary,  the  Coosawattee, 
are  navigable  for  light-draft  boats  during  nine  months  of  the  year 
for  a  distance  of  a^ut  105  miles,  but  the  Etowah  and  the  Conne- 
sauga are  not  navigable. 

Tne  Coosa  River  has  always  been  navigable  for  light-draft  boats 
from  Rome,  Ga.,  to  Greenport,  Ala.,  an  estimated  distance  of  162 
miles,  and  this  part  of  the  river  is  of  such  a  character  as  to  make 
its  improvement  by  works  of  contraction  and  channel  excavation 
entirely  practicable,  except  at  Horseleg  shoals,  near  Rome,  Ga.,  where 
a  lock  oi  low  lift  wUl  be  ultimately  required. 

From  Greenport,  Ala.,  to  Wetumpka,  Ala.,  a  distance  of  142  miles, 
locks  and  dams  are  required  in  conjunction  with  works  of  contraction 
and  channel  excavation  to  provide  for  navigation. 

From  Wetumpka  to  the  junction  of  the  Tallapoosa  River  the  river 
is  navigable  at  all  seasons. 

The  ordinary  variations  of  the  water  surface  are,  at  Rome,  Ga., 
0  to  30  feet;  at  Greenport,  Ala.,  0  to  15  feet;  at  Wetumpka,  Ala.,  0  to 
50  feet. 

The  improvement  of  these  rivers  is  provided  for  under  the  two 
following  projects  (for  reference  to  report  upon  proposed  modifica- 
tions ofproiects  for  improving  the  Coosa  River,  see  Annual  Report 
of  the  Chief  of  Engineers  for  1905,  p.  326) : 

(a)  Coosa  River  between  Rome,  Ga.^  and  East  Tennessee,  Virginia 
Qind  Georgia  Railroad  bridge. — ^The  original  project  for  the  improve- 
ment of  the  Coosa  River  contemplated  the  opening  of  a  contmuous 

« Item  of  $40,000  for  dredge  may  be  omitted,  thus  reducing  this  estimate  to 
$75,000. 
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water  route  of  transportation  from  the  Mississippi  River  to  the 
Atlantic  Ocean  by  way  of  the  Ohio,  Tennessee,  Coosa,  Etowah, 
Ocmulgee,  and  Altamana  rivers,  with  canals  from  the  Tennessee  to 
the  Coosa  and  from  the  Etowah  to  the  Ocmulgee.  Th's  was  desig- 
nated as  the  "  southern  route." 

Various  examinations  and  estimates  for  the  improvement  of  parts 
of  this  section  of  river  have  been  made  from  time  to  time  up  to  the 
adoption  of  the  existing  project,  September  19,  1890.  This  project, 
as  modified  by  act  of  Congress  of  July  13,  1892,  formed  a  part  of  a 
plan  submitted  in  1875  for  a  proposed  waterway  from  the  M  ssissippi 
to  the  Atlantic  via  the  Tennessee  River,  and  provides  for  a  crib  and 
timber  lock  200  by  32  feet  and  a  3-foot  lift,  with  excavation  for  a 
4:-foot  channel  between  Rome,  Ga.,  and  Wills  Creek  in  Alabama,  at 
a  total  estimated  cost  of  $180,000;  for  three  locks  between  Greenport 
and  Dam  4  (Whisenant  and  Ten  Island  shoals),  210  feet  long,  40 
feet  wide,  and  an  extreme  low-water  depth  of  4  feet  on  miter  sills, 
together  with  a  3-foot  channel  between  Locks  1  and  3,  at  a  total 
estimated  cost,  including  accessory  dams  and  dikes,  of  $155,616.23; 
for  five  locks  and  dams  from  and  including  Dam  4  to  the  East  Ten- 
nessee, Virginia  and  Georgia  Railroad  bridge,  the  locks  to  have  an 
available  length  of  280  feet,  width  of  52  feet,  and  an  extreme  low- 
water  depth  of  6  feet  over  the  miter  sills,  together  with  a  connecting 
channel  100  feet  wide  and  4  feet  deep  at  extreme  low  water,  at  a  total 
estimated  cost  of  $1,160,491,  or  at  a  total  cost  for  the  entire  improve- 
ment of  $1,496,107.23.  About  21  per  cent  of  the  project  has  been 
completed. 

To  June  30,  1909,  there  has  been  expended  on  this  section  of  the 
Coosa  $1,101,016.88,  of  which  $577,316.88  has  been  expended  upon 
the  existing  project  and  $523,700  prior  to  its  adoption.  The  work 
accomplished  is  as  follows,  of  which  expenditures  about  10  per  cent 
has  been  for  maintenance : 

Locks  1,  2,  and  3,  Coosa  River,  commenced  prior  to  1890,  have 
been  completed.  They  are  situated,  respectively,  0.68  mile,  3.86  miles, 
and  5.24  miles  below  Greenport,  Ala.,  and  have  available  lengths  of 
175  feet  and  widths  of  40  feet. 

Lock  and  Dam  4  (25.89  miles  below  Greenport),  commenced  since 
the  adoption  of  larger  dimensions  above  mentioned,  has,  together 
with  its  appurtenances,  been  under  construction,  with  desultory 
appropriations,  since  1886,  but  still  incomplete. 

Channel  improvement  has  been  extended  as  far  down  as  Dam  4,  and 
navigation  is  now  possible  to  this  po'nt,  except  at  extreme  low  water, 
when  interruptions  occur  a  short  distance  above  Dam  4. 

During  the  past  fiscal  year  work  was  confined  to  the  improvement 
and  maintenance  of  the  channel  between  Rome,  Ga.,  and  Dam  4, 
Alabama,  and  to  care  of  the  large  amount  of  plant  on  hand.  Provi- 
sion should  be  made  for  further  improvement  and  maintenance  of 
this  channel. 

On  June  30,  1909,  the  maximum  draft  that  could  be  carried  at 
ordinary  low  water  between  Rome,  Ga.,  and  Dam  4  was  8  feet,  except 
at  Horseleg  shoal,  1^  miles  below  Rome,  over  which  but  2  feet  can  be 
carried  until  a  lock  is  constructed  at  this  point.  Survey  and  esti- 
mate for  this  lock  have  been  submitted. 
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It  is  proposed  to  apply  the  additional  appropriation  recommended 
toward  further  improvement  and  maintenance  of  the  channel  between 
Rome,  Ga.,  and  Dam  4,  Alabama. 

The  improvement  has  resulted  in  a  reduction  in  railroad  rates 
between  points  on  the  river  and  either  Rome  or  Gadson  of  not  less 
than  50  per  cent,  water  rates  controlling  all  shipments  to  and  from 
the  country  contiguous  to  the  river. 

The  commerce  of  this  portion  of  the  Coosa  consists  principally  in 
cotton,  cotton  seed,  fertilizers,  timber,  lumber,  staves,  grain,  and  mis- 
cellaneous articles,  amounting,  for  the  year  1908,  to  24,189  tons,  valued 
at  $2,500,000.  Lumber  and  Togs  valued  at  $73,000  were  also  reported 
as  moved. 

(&)  Coosa  River  between  Wetumpka  and  East  Tennessee^  Virginia 
and  Georgia  Railroad  bridge. — ^On  account  of  the  numerous  rapids 
this  part  of  the  river  has  never  been  navigable. 

The  original  project  for  the  improvement  of  this  section  of  the 
river  adopted  September  19,  1890,  as  the  result  of  a  survey  made  in 
1889  and  modified  by  Congress  July  13,  1892,  contemplates  slack-  , 
water  navigation  and  proviaes  for  the  construction  of  23  locks  and 
dams  of  varying  lifts,  of  an  available  length  of  280  feet  and  width 
of  52  feet,  with  6  feet  over  the  miter  sills,  no  lift  of  lock  to  exceed  15 
feet  In  addition,  the  channel  is  to  be  cleared  of  various  rock  reefs 
and  points  so  as  to  give  a  least  depth  of  4  feet,  all  at  an  estimated  cost 
of  $5,106,422.    About  4  per  cent  of  the  project  has  been  completed. 

There  has  been  expended  on  this  project  to  June  30,  1909, 
$401,372.22,  of  which  about  2^  per  cent  has  been  for  maintenance, 
which  has  resulted  in  the  construction  of  the  lowest  lock  of  the  series, 
known  as  '^  No.  31,"  excepting  the  dam  and  grates,  the  excavation  ox 
the  channel  between  this  lock  and  the  one  next  above,  and  the  prepa- 
ration of  data  and  plans  for  additional  locks  and  dams,  but  these 
data  are  still  incomplete.  As  yet  no  benefit  has  been  derived  from 
this  improvement^  and  its  value  is  entirely  dependent  on  the  com- 
pletion of  the  entire  system. 

Provision  should  be  made  for  the  care  of  the  property  belonging  to 
the  improvement. 

CONSOLIDATED. 

July  1,  1908,  balance  unexpended $30,530.68 

Amount  aUotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  3,  1909 40, 000. 00 

70, 530. 68 
June  30,  1909,  amount  expended  during  fiscal  year : 

For  works  of  improvement $21, 906. 79 

For  maintenance  of  Improvement 5, 000. 00 

26. 906. 79 

July  1, 1909,  balance  unexpended 43,  623. 89 

July  1,  1909,  outstanding  liabilities 3,  204.  91 

July  1,  1909,  balance  available 40, 418. 98 

Amount  (estimated)  required  for  completion  of  existing  project..  6, 059, 913. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911,  for  works  of  improvement  and  for  maintenance,  ex- 
clusive of  the  balance  unexpoaded  July  1,  1909 60, 000.00 

S.  Rep.  527,  61—2 ^18 
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COOSA  BIVBR  LOCK  AND  DAM  AT  MAT08  BAR,  GEORGIA. 

Keport  on  a  recent  survey  is  printed  in  House  Document  No.  1115, 
Sixtieth  Confess,  second  session.  Following  is  the  letter  of  the 
Chief  of  Engineers  submitting  the  same : 

War  Department, 
Office  of  the  Chief  of  Ekoineebs, 

WasMngton,  December  4,  190S. 

Sir:  I  have  the  honor  to  submit  herewith  for  transmission  to  Congress 
reports  of  September  4,  1907,  by  Capt  J.  B.  Cavanaugh,  Corps  of  Engineers* 
and  October  8,  1908,  with  map,  by  Capt  H.  B.  Ferguson,  Corps  of  Engineers,  on 
preliminary  examination  and  survey,  respectively,  authorized  by  the  river  and 
harbor  act  approved  March  2,  1907,  of  Coosa  River  at  Horseleg  shoals,  near 
Home,  6a.,  with  a  view  to  the  construction  of  a  lock  and  dam. 

The  necessity  for  a  lock  and  dam  at  this  locality  has  been  recognized  for 
many  years,  but  no  steps  toward  actual  construction  have  ever  been  taken.  In 
his  survey  report  of  October  8,  1908,  Captain  Ferguson  submits  alternative 
estimates  for  locks  272  feet  long  and  40  feet  clear  width,  and  400  feet  long  and 
56  feet  clear  width,  the  smaller  dimensions  conforming  in  general  to  those  of 
the  locks  now  In  operation  on  upper  Coosa  River,  and  the  larger  dimensions 
to  those  for  the  locks  proposed  for  the  lower  river.  Alternative  locations  at 
Shorters  Island  and  Mayos  bar,  both  below  Horseleg  shoals,  are  also  considered 
for  the  lock  and  dam  now  in  contemplation.  He  recommends  the  larger  lock  at 
or  near  Mayos  bar,  estimated  to  cost  $335,870,  and  regards  the  locality  as 
worthy  of  Improvement  to  this  extent  The  views  of  the  district  officer  arife 
recommended  for  approval  by  the  division  engineer,  Lieut.  Col.  Lansing  H. 
Beach,  Corps  of  Engineers. 

It  its  final  report  of  November  2,  1908,  also  herewith,  the  Board  of  Engineers 
for  Rivers  and  Harbors  recommends  the  improvement  of  this  portion  of  Coosa 
River  by  the  construction  of  the  smaller  lock  at  or  near  Mayos  bar,  at  an  esti- 
mated cost  of  $241,039.  In  the  opinion  of  the  Board,  the  necessities  of  com- 
merce do  not  require  at  this  place  a  lock  of  greater  dimensions  than  those  per- 
taining to  the  locks  which  have  already  been  constructed  and  which  serve  a 
similar  commerce. 

I  concur  in  the  views  and  recommendations  of  the  Board  of  Engineers  for 
Rivers  and  Harbors. 

Very  respectfully,  W.  L.  Marshall, 

Chief  of  Engineers,  V,  8.  Army. 

The  Secretary  of  War. 

The  upper  Coosa  River  is  under  improvement  by  the  United  States 
with  a  view  to  securing  a  navigable  depth  of  about  4  feet,  the  project 
contemplating  a  lock  and  dam  in  the  vicinity  of  Horseleg  shoals, 
open-river  improvement  between  that  point  and  Greensport,  Ala.,  a 
distance  of  about  160  miles,  and  a  furtner  extension  of  the  improve- 
ment down  stream  by  locks  and  dams  to  the  East  Tennessee,  Virginia 
and  Georgia  Railroad  bridge.  Locks  1,  2,  and  3  have  been  completed, 
some  woTK  done  on  No.  4,  and  considerable  open-river  improvement 
in  the  upper  stretch  has  been  carried  on  for  a  number  of  years.  The 
completion  of  Dam  No.  4  by  private  parties  has  been  authorized  by 
Congress.  This  will  carry  the  improvement  to  a  point  about  26  miles 
below  Greensport.  With  the  exception  of  Horseleg  shoals,  situated 
about  1  mile  below  Rome,  where  there  is  but  15  to  ^  inches  of  water 
at  low  stages,  there  exists  a  navigable  depth  at  all  stages  over  the 
entire  reach  of  about  200  miles. 

There  is  considerable  commerce  on  this  section  of  the  river  now, 
that  for  the  fiscal  year  ending  June  30,  1907,  being  estimated  at 
124,078  tons,  valued  at  $3,500,000,  and  new  industries  are  reported, 
which  indicates  that  a  further  improvement  of  the  river  will  result 
in  an  increase  in  commerce.    It  is  evident  that  the  obstruction  at  these 
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shoals,  over  which  most  of  the  commerce  must  pass,  is  a  serious 
hindrance  to  navigation. 

The  construction  of  a  lock  and  dam  at  this  point  has  been  a  part 
of  the  project  since  the  work  was  originally  undertaken  many  years 
ago,  but  no  funds  for  its  prosecution  have  been  provided. 

Following  is  the  report  of  the  Board  of  Engmeers : 

BOABD  OF  ENOINEEBS  FOB  RiYEBS  AND  HaBBOBS, 

Washington,  D,  C,  Vovemher  2,  190%. 

Bespectf ully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

As  stated  in  paragraph  3  of  the  Board's  indorsement  of  September  23,  1907| 
reyiewing  the  report  on  preliminary  examination,  the  construction  of  a  lock  and 
dam  to  carry  navigation  over  Horseleg  shoals  has  been  a  i)art  of  the  project 
flince  the  work  was  undertaken  many  years  ago,  but  no  funds  have  been  appro* 
priated  for  the  purpose.  While  the  original  plan  contemplated  the  construction 
of  a  timber  lock  200  by  32  feet,  with  a  3-foot  lift,  a  structure  of  this  character 
would  not  meet  present  needs  and  conditions. 

The  district  officer  is  of  opinion  that  the  most  advantageous  location  for  a 
lock  and  dam  to  accomplish  the  purpose  specified  is  at  or  near  Mayos  bar.  He 
estimates  the  cost  of  a  structure  272  feet  over  all  by  40  feet,  with  a  9-foot 
lift,  at  $241,039,  while  a  lock  400  feet  by  56  feet,  of  the  same  lift,  is  estimated 
to  cost  $335,870,  both  estimates  covering  the  cost  of  lock  and  dam,  gates,  valves, 
maneuvering  gear  etc.,  and  of  the  land  required  for  the  reservation.  He 
recommends  the  construction  of  the  400-foot  lock  at  the  cost  mentioned,  and  in 
this  recommendation  the  division  engineer  concurs. 

The  district  officer  states  that  the  smaller  lock,  272  feet  long  over  all  and  40 
feet  clear  width,  would  be  similar  in  all  essentials  to  Locks  1,  2,  and  3  now  in 
operation  on  Coosa  River.  The  Board  does  not  believe  that  the  necessities  of 
commerce  require  at  this  place  a  lock  of  greater  dimensions  than  those  pertain- 
ing to  the  same  project  which  have  already  been  constructed,  and  which  serve  a 
aimUar  commerce.  Therefore  the  Board  recommends  the  improvement  of  this 
portion  of  the  Coosa  Biver  by  the  construction  of  the  smaller  lock  at  or  near 
Mayos  bar,  at  an  estimated  cost  of  $241,039. 

For  the  Board : 

D.    W.    LOCKWOOD, 

ColaneL  Corps  of  Engineers, 
Senior  Meml^er  of  the  Board, 

0008A  BIVER,  DAMS  4  AND   5,  ALA. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  1421, 

Sixtieth  Congress,  second  session.     Following  is  Uie  letter  of  the 

Chief  of  Engineers  submitting  the  same : 

Wab  Depabtmbnt, 
Office  of  the  Chief  of  Engineebs, 

Washington,  February  5,  1909. 

Sib:  I  have  the  honor  to  submit  herewith  for  transmission  to  CongreBB 
reports  of  September  4,  1907,  by  Capt.  (now  Maj.)  J.  B.  Cavanangh,  Corps  of 
Engineers,  and  October  8,  1008,  by  Capt.  H.  B.  Ferguson,  Corps  of  Engineers, 
on  preliminary  examination  and  survey,  respectively,  authorized  by  the  river 
and  harbor  act  approved  March  2,  1907,  of  Coosa  River,  Georgia  and  Alabama, 
with  a  view  to  locating  and  constructing  Dam  No.  5,  in  the  State  of  Alabama. 

In  the  improvement  of  the  upper  Coosa  River  there  have  already  been  con- 
structed three  locks  and  four  dams  located,  respectively,  0.68,  8.86,  5.24,  and 
26  miles  below  Greensport,  Ala.,  and  the  present  investigation  has  for  its  object 
the  consideration  of  the  question  of  supplementing  this  work  by  an  additional 
dam  just  below  the  existing  structures,  by  which  slack  water  would  be  extended 
a  farther  distance  of  about  12  miles  to  the  towns  and  railroad  crossing  below 
Dam  No.  4. 

In  his  survey  report  of  October  8,  1908,  Captain  Ferguson  recommends  locat- 
ing Dam  No.  5  at  Choccolocco  shoals,  and  submits  an  estimate  of  its  cost* 
amounting  to  $134,000.  I  concur  in  the  opinion  of  the  local  officer,  the  division 
engineer,  and  the  Board  of  Engineers  for  Rivers  and  Harbors  that  Coosa  River 
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is  worthy  of  further  improvement  by  the  construction  of  Dam  No.  5,  upon  con> 
dltion,  however,  that  existing  Dam  No.  4  be  supplied  with  a  lock  to  make  navi* 
gation  possible  through  the  dam. 

.  As  it  exists  to^ay  Dam  No.  4,  without  a  lock,  is  such  an  obstruction  to  navi- 
gation as  would  not  be  tolerated  were  it  maintained  by  private  interests.  It  is 
a  complete  bar  to  navigation  by  boats,  and  its  presence  Imposes  a  direct  tax 
upon  all  timber  bound  to  the  mills  below,  which,  under  existing  conditions, 
must  be  passed  over  the  dam.  Indeed,  it  is  a  question  whether  commerce  and 
traffic  would  not  be  better  served  were  the  river  at  this  point  left  open  for  use 
at  periods  of  high  water,  when  navigation  of  the  open  channel  would  be  possible 
if  the  dam  did  not  exist. 

The  dam  having  been  built,  however,  it  would  seem  that  the  Government  is 
under  a  moral  obligation  to  complete  its  work  by  providing  a  lock  through 
which  navi^tlon  may  be  possible  to  the  towns  and  railroad  below,  which  are 
the  natural  objective  points  for  the  commerce  on  this  section  of  the  river. 
Reports  now  before  Congress  show  that  Lock  and  Dam  No.  4  can  be  completed 
at  a  cost  of  $282,000.  (Annual  Report  of  the  Chief  of  Engineers  for  1905,  p. 
1378.) 

There  is  now  before  Congress  a  bill  to  revive  the  provisions  of  an  act 
approved  June  4,  1906,  by  which  private  parties  were  authorized  to  complete 
Dam  No.  4  (including  forebay  of  the  lock,  buttresses,  and  gates)  for  power 
purposes.  Should  the  bill  now  pending  become  a  law  and  the  parties  inter- 
ested avail  themselves  of  the  privilege  conferred,  the  lock  could  be  completed 
by  the  United  States  at  comparatively  small  expense. 

Very  respectfully,  W.  L.  Marshall, 

Chief  of  Engineers^  U,  S.  Army. 

The  Secrbtaby  of  War. 

During  the  last  fiscal  year  the  commerce  on  this  section  of  the 
Coosa  River  amounted  to  124,078  tons,  valued  at  $3,500,000,  and  it  is 
expected  that  this  local  commerce  will  be  largely  increased  when  the 
connection  is  complete  between  Rome  and  Gaasden  and  the  towns 
on  the  Coosa  River  immediately  below  Dam  4. 

WATER    ROUTE    BETWEEN    SAVANNAH,    GA.,    AND    FERNANDINA,    FLA. 

This  route  consists  of  a  series  of  bays  and  tidal  sloughs,  making  a 
connecting  waterway  not  exposed  to  rough  water  except  at  a  few 
points  in  stormy  weather.  The  waters  forming  the  route  are  shown 
on  Coast  Survey  charts  Nos.  156  and  157.  It  is  navigable  from 
Savannah,  Ga.,  to  Fernandina,  Fla.,  Brunswick,  Ga.,  and  Darien, 
Ga.  The  distance  from  Savannah  to  Fernandina  is  160  miles. 
Touching  at  Darien  en  route  increases  this  by  about  20  miles  and  at 
Brunswick  by  about  12  miles. 

The  project  of  improvement  was  adopted  in  1892  and  provides  for 
the  establishment  of  a  channel  7  feet  deep  at  mean  low  water.  This 
is  to  be  accomplished  by  the  improvement  of  Romerly  Marsh,  Mud 
River,  Little  Mud  River,  and  Jel^l  Creek.  The  estimated  cost  of  the 
improvement  was  $105,000,  provided  the  entire  sum  be  made  avail- 
able at  one  time. 

The  total  amount  expended  under  this  project  up  to  June  30,  190Vl, 
was  $128,352.47  (of  which  $63,842.53  was  for  maintenance),  which, 
added  to  the  amount  expended  for  Jekyl  Creek  and  Romerly  Marsh, 
$71,108.77,  makes  a  total  of  $199^461.24. 

The  ori^nal  estimate  for  the  improvement  of  this  route  was  com- 

Eleted  with  the  appropriation  of  $41,000  made  by  the  river  and  har- 
or  act  of  March  3,  1905,  but  the  improvement  was  still  unfinished. 
This  resulted  from  the  small  appropriations  made,  extending  the 
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Work  over  a  veiy  long  period,  as  fully  set  forth  in  a  report  of  the 
district  officer  printed  on  page  1208  of  the  Annual  Report  of  the  Chief 
of  Engineers  for  1906.  The  river  and  harbor  act  of  March  2,  1907, 
provi&d  for  a  resurvey  of  the  waterway  to  determine  the  best  route 
xor  further  improvement.  Report  of  tKis  resurvey,  with  estimate  of 
cost,  is  printed  as  House  Document  No.  1236,  Sixtieth  Congress, 
second  session. 

All  work  done  during  the  fiscal  year  was  for  maintenance,  and 
consisted  of  the  dredging  of  a  total  of  88,401.6  cubic  yards  of  material, 
under  contract,  fnnn  shoals  at  the  mouth  of  St.  Augustine  Creek,  in 
the  Florida  Passage,  Little  Mud  River,  Frederica  River,  Jekyl  Creek, 
and  Cumberland  Dividings,  and  the  raising  and  extending  of  the 
training  wall  near  the  hc^xi  of  J^kyl  Creek  and  the  raising  of  the 
jetty  near  the  mouth  of  this  creek.  Work  was  in  progress  at  the  close 
of  the  fiscal  vear. 

The  completion  of  the  work  at  Skidaway  Narrows  (see  report  here- 
with) has  made  this  an  integral  part  of  the  inside  route,  shortening 
the  distance  by  6  miles  between  Savannah  and  Femandina  and  ren- 
dering further  work  by  the  way  of  Parson's  cut  unnecessary.  This 
makes  the  proportion  of  the  approved  project  accomplished  up  to 
June  30,  1909,  90  per  cent,  and  Skidaway  Narrows  should  hereafter 
cease  to  be  re^araed  as  an  independent  work,  but  be  treated  as  a 
portion  of  the  mside  route. 

On  June  30,  1909,  the  controlling  depth  between  Savannah  and 
Femandina  was  6  feet  at  mean  low  water,  by  way  of  the  new  route 
through  Skidaway  Narrows,  except  at  the  mouth  of  Mud  River, 
where  the  controlling  depth  was  5  feet.  By  way  of  the  old  route 
through  Parson's  cut  the  controlling  depth  was  2  feet.  By  waiting 
on  the  tides,  however,  at  Parsons  cut,  Skidaway  Narrows,  and  Mud 
River  a  navigation  in  excess  of  7  feet  could  be  carried  by  either  route 
between .  Savannah  and  Femandina.  The  mean  rise  and  fall  of  the 
tide  varies  at  different  localities  from  6.5  feet  to  8  feet. 

It  is  proposed  to  apply  the  available  balance  and  additional  appro- 
priation recommended  toward  restoring  and  maintaining  a  7-foat 
navigation,  at  mean  low  water,  throughout  the  entire  route. 

The  additional  work  proposed  is  for  extension  of  benefits. 

The  value  of  the  commerce  passing  over  this  route  was  estimated 
in  1890  at  between  $200,000  and  $300,000  per  annum.  During  the 
calendar  year  1908  the  commerce  amounted  to  60,000  tons  of  freight, 
valued  at  $2,300,000.  There  was  also  rafted  on  this  route  durmg 
1908,  58,985,000  feet  b.  m.  of  timber,  valued  at  $787,500.  Little,  if 
any,  of  this  commerce  passed  over  the  whole  extent  of  the  route. 

It  is  impracticable  to  determine  the  effect  of  this  improvement 
upon  freignt  rates,  as  at  present  the  different  portions  or  the  routo 
are  used  locally,  and  comparatively  few  vessels  engaged  in  commerce 
pass  over  the  entire  length  of  it. 

Jnly  1,  1908,  balance  unexpended $24,478.20 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 

.    proved  March  3,  1909 25,000.00 

49, 478. 20 
Juie  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 17,  830. 67 
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July  1,  1909,  balance  unexpended $31,647.5S 

July  1,  1909,  outstanding  liabilities 3,810.90 

July  1,  1909,  balance  available 27,836.68 

July  1,  1909,  amount  covered  by  uncompleted  contracts 1*  94fi|.  iff 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June 
30, 1911,  for  maintenance  of  improvement,  exclusive  of  the  balance 
unexpended  July  1,  1909 25,000.00 

Report  on  a  recent  survey  is  printed  in  House  Document  No^ 
1236,  Sixtieth  Congress,  second  session.  Following  is  the  letter  of 
the  Chief  of  Engineers  submitting  the  same : 

War  Department, 
Office  of  the  Chief  of  Enginebbs, 

Washington,  December  IJk,  1908. 

Sir:  I  bave  tbe  bonor  to  submit  herewith,  for  transmission  to  CJongress^ 
report  of  October  5,  1908,  witb  map,  by  Col.  Dan  C.  Singman,  Ck>rp8  of  Engi- 
neers, on  resurvey  of  the  inside  water  route  between  Savannah,  6a.,  and 
Femandina,  Fla.,  authoriased  by  the  river  and  harbor  act  approved  March  2, 
1907,  to  be  made  with  a  view  to  determining  the  best  route  of  said  waterway. 

Improvement  of  this  waterway  as  a  whole  has  been  carried  on  by  the  Gen* 
eral  Government  since  1892,  and  has  for  its  object  the  securing  of  a  sheltered 
or  landlocked  route  along  the  coast  line  between  the  points  named,  with  a 
minimum  low-water  depth  of  7  feet. 

In  the  report  herewith,  Ck>lonel  Kingman  recommends  a  continuation  of  th* 
improvement  to  the  same  general  depth  but  with  Increased  width  of  ciiaim^ 
with  a  change  of  route  at  two  points,  and  the  addition  of  alternative  or  auxil- 
iary channels  at  four  other  localities.  The  work  recommended  Is  explained 
at  length  in  the  local  officer's  report,  and  a  brief  r^sum^  is  given  in  the  report 
of  the  Board  of  Engineers  for  Hivers  and  Harbors  dated  November  30,  190S 
(also  herewith).  The  estimated  cost  of  this  work  is  $237,700,  of  which  $75,000 
Is  for  part  payment  for  a  new  dredge  boat  to  be  owned  by  the  Government, 
y^ith  which  it  is  proposed  that  the  necessary  dredging  shall  be  done,  the  balance 
($25,000)  of  the  estimated  cost  of  the  dredge  to  be  paid  from  appropriations 
for  other  work  on  which  it  will  also  be  employed.  Colonel  Kingman  states  that, 
should  this  plan  be  adopted,  at  least  $150,000  should  he  made  available  with  th« 
first  appropriation. 

I  concur  in  the  opinion  of  the  district  officer  and  the  Board  of  Engineers  for 
Rivers  and  Harbors  that  this  waterway  is  worthy  of  further  improvemoit  to 
the  extent  and  in  the  manner  indicated. 

Very  respectfully,  W.  L.  Marshall, 

Chief  of  Engineers,  U^  8,  Army. 

The  Secretary  of  War, 

HARBOR  AT  APAT.ACHICOL.A  BAY,  FLORIDA. 

The  town  of  Apalachicola  lies  at  the  mouth  of  the  Apalachicola 
Biver,  and  the  deep  water  along  the  river  front  forms  the  inner 
harbor. 

At  the  mouth  of  the  river,  between  the  inner  harbor  and  the 
S-f  athjom  anchorage  area  in  Apalachicola  Bay,  there  is  a  bar  of  which 
the  original  width  between  8-foot  contours  was  7,000  feet  and  the 
minimum  depth  of  water  3.5  feet.  Across  this  bar  the  lumber  ex- 
ported  is  lightered  either  to  the  3-fathom  anchorage  in  Apalachicola 
feav  or  through  Bulkhead  shoals  to  the  anchorage  of  Carrabelle,  25 
miles  distant.  The  3-fathom  anchorage  area  is  entered  via  West  Pass, 
where  originally  the  depth  was  about  13  feet.  The  original  depth 
over  Bulkhead  shoals  was  less  than  4  feet. 

The  original  project,  adopted  June  14,  1880,  provided  for  dredging 
a  channel  100  feet  wide  and  11  feet  deep  through  the  bar  at  the  mouth 
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of  the  river,  the  width  of  cut  to  be  increased  to  200  feet  if  the  results 
justified  this  enlargement. 

This  project  was  amended  September  19,  1890,  to  include  dredging 
a  channel  9  feet  deep  and  not  less  than  100  feet  wide  across  the  Bulk- 
head shoals. 

Upon  this  project  as  amended  has  been  expended  $154,000,  of 
which  $100,000  has  been  applied  to  maintenance  in  repeated  dredginff 
of  the  cut  across  the  bar  at  the  mouth  of  the  river.  The  channd 
through  Bulkhead  shoals,  dredged  in  1891-2,  remains  practically 
unchanged,  with  a  minimum  depth  of  8  feet  at  mean  low  water. 

Prior  to  the  adoption  of  any  project  of  record  in  this  office  $18,7l(X) 
was  expended  on  this  improvement — 1833-18S9 — ^but  the  object  and 
results  of  such  expenditures  are  unknown. 

By  act  approved  March  3,  1899,  a  new  project  was  adopted,  which 
provided  for  a  channel  100  feet  wide,  18  feet  deep  at  mean  low  water, 
through  the  West  Pass  along  the  northern  shore  of  St.  George  Island 
and  across  the  bay  to  the  water  front  of  Apalachicola,  estimated  to 
cost  $350,000,  and  $20,000  or  $30,000  annually  for  maintenance  of 
completed  work. 

The  amount  expended  on  this  project  was  $130,679.26,  of  which 
about  $90,000  was  for  maintenance. 

By  act  of  Congress,  approved  March  2,  1907,  a  new  project  was 
adopted  by  which  the  previous  project  was  amended  so  as  to  provide 
for  a  channel  across  the  bar  at  the  mouth  of  the  Apalachicola  River 
not  less  than  100  feet  wide  and  10  feet  deep  at  mean  low  water  and 
a  channel  not  less  than  150  feet  wide  and  18  feet  deep  through  Link 
channel  and  West  Pass  to  the  Gulf  of  Mexico,  at  an  estimated  cost  of 
$85,000,  and  $17,500  annually  for  maintenance  after  completion. 

During  the  last  fiscal  year  the  channel  10  feet  deep  and  100  feet 
wide  across  the  bar  at  the  mouth  of  the  river  was  completed.  For 
protection  of  this  channel  from  westward-moving  silt,  a  bulkhead  to 
the  east  of  it  was  completed  during  the  fiscal  year.  The  length  of 
this  bulkhead  is  6,900  feet. 

About  75  per  cent  of  the  project  is  completed. 

The  amount  expended  on  this  project  up  to  the  close  of  the  fiscal 
year  ending  June  80,  1909,  was  $84,871.68,  of  which  $19,359.64  was 
for  maintenance  of  project  of  1899. 

The  hurricane  or  September  26-27,  1906,  seriously  damaged  the 
channel  across  the  outer  bar  at  West  Pass  by  extendmg  the  shoal  at 
the. western  end  of  Sand  Island  across  the  dredged  cut,  filling  it  and 
forcing  this  part  of  the  channel  farther  to  the  west. 

The  ordinary  range  of  the  tide  is  about  2  feet. 

The  commerce  of  this  port  is  in  timber,  cotton,  naval  stores,  staves, 
a  large  quantity  of  dressed  and  kiln-dried  lumber,  shingles,  laths,  and 
miscellaneous  ireight,  and  for  the  year  ending  June  30,  1909,  is  esti- 
mated at  a  valuation  of  $712,538. 

On  June  80,  1909,  the  maximum  draft  that  could  safely  be  carried 
through  the  West  Pass  entrance  to  the  lower  anchorage  behind  St. 
G^rge  Island  was  about  14  feet,  and  the  maximum  draft  that  could 
be  carried  across  the  bar  at  the  mouth  of  the  river  was  about  9  feet. 

Seference  to  reports  on  examinations  and  surveys  of  this  harbor 
will  be  found  on  pages  335  and  355  of  Report  of  the  Chief  of  Engi- 
neers for  1906. 
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It  ie  proposed  to  apply  the  appropriation  asked  for  to  continuing 
improvement  and  for  maintenance  to  keep  the  improvement  available. 

The  portion  of  the  project  now  completed  gives  greatly  increased 
facilities  to  the  commerce  of  this  port  and  a  substantial  reduction  in 
freight  rates  on  coastwise  commerce.  The  exact  amount  of  this 
reduction  and  the  reduction  on  foreign  commerce  can  not  yet  be 
stated. 

July  1,  1908,  balance  unexpended $20,361.50 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  3,  1909 20, 000. 00 

40, 361. 50 
June  30,  1909,  amount  expended  during  fiscal  year : 

For  works  of  improvement $11, 052.  80 

For  maintenance  of  improvement 9, 359. 64 

20.412.44 

July  1,  1909,  balance  unexpended 19, 949. 06 

July  1,  1909,  outstanding  liabilities : 696.17 

July  1,  1909,  balance  available 19,252.89 

Amount  (estimated)  required  for  completion  of  existing  project 25,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  Improvement  and  for  maintenance,  exclusive  of 
the  balance  unexpended  July  1, 1909 «60, 000. 00 

BISGAYNE  BAT,  FL0Rn>A. 

Before  improvement,  Biscayne  Bay  was  navigable  for  boats  draw- 
ing less  than  8  feet  of  water.  There  was  a  channel,  excavated  at  pri- 
vate expense,  12.5  miles  long  with  a  least  depth  of  10.5  feet,  from 
Miami  to  the  Atlantic  Ocean  near  Cape  Florida.  The  tidal  range 
in  the  bay  is  about  1  foot. 

The  river  and  harbor  act  of  Jime  13,  1902,  adopted  in  part  a  plan 
proposed  by  a  Board  of  Engineer  officers  appointed  in  accordance 
with  a  provision  in  the  river  and  harbor  act  oi  March  3,  1899.  This 
plan  contemplated  a  channel  18  feet  deep  from  the  wharves  at  Miami 
to  the  sea  by  way  of  a  line  entering  the  sea  at  a  point  about  4,000 
feet  north  olf  Norris  Cut,  and  a  refti^e  basin  of  same  depth,  1,200 
feet  long  and  400  feet  wide,  in  some  suitable  place,  this  channel  to  be 
protected  by  one  or  two  jetties,  as  might  be  found  necessary.  The 
estimated  cost  of  the  entire  improvement  was  $1,498,743.  (See  H. 
Doc.  No.  662,  66th  Cong.,  1st  sess.)  The  act  of  1902  appropriated 
and  authorized  an  expenditure  of  $800,000  for  part  of  this  work,  and 
provided  that  the  Florida  East  Coast  Railway  Company  should  con- 
struct, at  its  own  expense,  a  basin  1,600  feet  long  and  500  feet  wide 
adjacent  to  the  wharves  at  Miami  and  the  channel  from  said  basin 
to  the  east  side  of  the  proposed  refuge  basin  on  the  east  side  of  the 
bay;  that  the  amounts  appropriated  and  authorized  by  Couotosb 
should  be  expended  in  constructing  and  protecting  the  portion  of  the 
channel  extending  to  the  sea  from  the  terminus  of  the  channel  to  be 
constructed  by  the  railway  company,  of  such  approximately  uniform 
depth  and  of  such  widths  as  would  best  serve  the  interests  of  naviga- 

•  The  item  of  $20,000  for  dredge  construction  may  be  omitted  if  the  Improve- 
ment of  St.  Andrews  Bay  Is  not  authorized. 
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tion  and  as  could  be  constructed  with  the  funds  appropriated  and 
authorized.  The  act  further  provided  that  before  any  part  of  the 
appropriation  should  be  expended  the  said  railwav  company  should 
enter  into  a  contract  with  the  United  States  for  the  performance  of 
its  part  of  the  work. 

Tne  act  of  March  2,  1907,  modified  the  project  by  prescribing  a 
width  of  100  feet  for  the  dredged  channel,  and  by  providing  for  a 
jetty  on  the  southern  side  of  the  entrance.  The  total  estimated  cost 
of  the  work  authorized  by  Congress  is  $546,000,  all  of  which  has  been 
appropriated. 

The  total  expenditure  up  to  June  30,  1909,  was  $363,720.58,  of 
which  $9,759.17  was  for  emergency  work  of  maintenance  by  the  con- 
struction of  shore  revetment. 

As  a  result  there  is  an  available  channel  10  feet  deep  across  the 
bay,  the  two  jetties  are  completed,  and  the  progress  on  the  necessary 
rock  excavation  in  the  channel  between  the  jetties  promises  a  com- 
pletion of  the  present  project  during  the  next  fiscal  year. 

During  the  year  the  steamers  operating  between  Jacksonville  and 
Habana  made  Miami  a  port  of  call. 

The  project  is  about  60  per  cent  completed.  The  channel  is  not 
open  to  navigation. 

A  description  of  the  bav,  with  report  and  recommendations  of  a 
Board  of  officers,  may  be  round  in  Report  of  the  Chief  of  Engineers 
for  1900,  pages  1986  to  2018.  (See  also  Report  for  1905,  pp. 
1300-1302.) 

Tonnage  by  years:  1899,  18,089;  1902,  8,390;  1903,  13,319;  1904, 
16,788;  1905,  40,700;  1906,  66,405;  1907, 106,010;  1908, 151,280. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable 
expenditure  in  fiscal  year  ending  June  30,  1911,  to  maintenance. 

July  1, 1908,  balance  unexpended 1265,580.62 

Amount  appropriated  by  sundry  clvU  act  approved  March  4,  1909—      27, 000. 00 

292, 580. 62 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement      100,  541. 55 

July  1.  1909,  balance  unexpended 192,  aso.  07 

July  1,  1909,  outstanding  liabilities 12,  780.  26 

July  1,  1909,  balance  available 179,258.81 

July  1,  1909,  amount  covered  by  uncompleted  contracts SO.  198. 07 

Amount  tbat  can  be  profitably  expended  In  fiscal  year  ending  June 
30,  1911,  for  maintenance  of  improvement,  exclusive  of  the  bal- 
ance unexpended  July  1,  1909 10, 000. 00 

CARRABELLE  BAB  AND  HARBOR,  FLORIDA. 

The  town  of  Carrabelle  is  situated  at  the  mouth  of  Carrabelle 
River,  which  empties  into  St.  Greorge  Sound.  The  river  forms  the 
inner  harbor  and  along  the  water  front  its  channel  varies  from  9  to 
14  feet  in  depth,  with  a  minimum  width  of  about  100  feet. 

Dog  Island  anchorage,  a  protected  portion  of  St.  George  Sound, 
showing  a  4- fathom  depth  over  a  considerable  area,  forms  the  outer 
harbor.    Between  the  10- foot  contours  in  the  inner  and  outer  harbors 
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there  is  a  bar  about  6,000  feet  wide,  which  originally  had  a  minimum 
low-water  depth  over  it  of  3^  feet  to  4  feet 

Doff  Island  anchorage  is  connected  with  the  Gulf  of  Mexico  by 
East  Pass,  which  originally  had  limiting  low-water  depths  of  about 
17  feet  on  the  outer  bar  and  16.5  feet  on  the  inner  bar. 

The  approved  project  for  Carrabelle  bar  and  harbor,  Florida, 
adopted  June  3,  1896,  provides  for  dredging  a  channel  10  feet  deep 
and  100  feet  wide  from  Dog  Island  anchorage,  St.  Greorge  Sound,  to 
the  city  of  Carrabelle,  at  a  cost  estimated  in  1900  at  $47,300,  in  addi* 
tion  to  appropriations  already  expended  on  the  project  amounting  to 
$22,399.64.  By  act  of  Congress  approved  June  13,  1902,  this  project 
was  extended  to  include  the  improvement  of  East  Pass  by  di^^ng 
a  channel  across  the  bar  20^  feet  deep  and  150  feet  wide,  and  closinjg 
an  opening  in  Dog  Island,  at  an  estimated  cost  of  $27,450.  This 
part  of  the  project  is  completed. 

By  act  of  Congress  approved  March  2,  1907,  the  project  wa« 
further  extended  to  incluae  a  channel  18  feet  deep  und  100  teet  wide 
from  the  18-foot  contour  in  the  outer  harbor  to  a  point  opposite  the 
beacon  situated  about  1,000  feet  up  the  river  from  its  mouth,  with  a 
suitable  turning  basin,  but. the  size  of  the  basin  was  not  fixed  by 
Congress,  and  Uie  estimated  cost  of  the  extension  of  the  project  has 
not  been  determined. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  endin/^ 
June  30,  1909,  was  $148,866.15,  of  which  $21,704.08  was  expended 
prior  to  estimate  of  1900,  and  about  $46,110.98  has  been  applied  lo 
maintenance. 

The  channel  at  the  mouth  of  the  river  has  been  partially  dredged 
from  time  to  time.  During  1906  it  was  completed  to  a  width  of 
100  feet  and  a  depth  of  10  feet  from  the  wharves  at  Carrabelle  to  a 
point  1,400  feet  south  of  the  red  beacon,  and  also  widened  100  feet 
at  the  turn  opposite  Timber  Island,  but  it  shoaled  at  the  inner  end. 
During  the  past  fiscal  year  a  channel  100  feet  wide  and  10  feet  deep 
has  been  completed  from  the  wharves  at  Carrabelle  to  site  of  pro- 
posed turning  basin. 

The  maximum  draft  that  could  be  carried  through  the  channel  to 
the  inner  harbor  on  June  30, 1909,  was  10  feet. 

The  shoaling  of  this  channel  is  believed  to  be  due  largely  to  storm 
action,  and  it  should  be  protected  to  the  eastward.  This  will  be 
largely  accomplished  by  the  work  which  the  Georgia,  Florida  and 
Alabama  Railway  Company  is  to  undertake. 

In  1904  the  channel  across  the  outer  bar  was  deepened  by  dredging 
from  about  17  feet  to  20  feet,  and  across  the  inner  bar  from  about 
16.5  feet  to  17.5  feet,  this  limiting  depth  being  confined  to  a  short 
distance. 

During  the  past  fiscal  year  a  channel  across  the  outer  bar  was 
dredged  150  feet  in  width  and  20^  feet  in  depth.  The  maximum 
draft  that  could  be  carried  through  this  channel  on  June  30,  1909, 
was  20^  feet. 

The  ordinary  range  of  the  tide  is  about  2  feet. 

The  commerce  of  the  port  of  Carrabelle  consists  principally  of 
timber,  naval  stores,  dressed  and  kiln-dried  lumber,  shingles,  fish, 
oysters,  and  general  merchandise,  and  for  the  year  ending  June  30, 
1909,  is  estimated  at  a  valuation  of  $475,025. 
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With  the  work  done  a  substantial  reduction  in  ocean  rates  is  ex< 
pected,  due  to  increased  draft  and  improved  facilities  for  lighterage^ 
and  a  further  reduction  on  freight  handled  by  rail  should  result  from 
the  completion  of  the  project  For  turning  basin  and  18-foot  channel 
thereto,  and  the  improvements  projected  by  the  Georgia,  Florida 
and  Alabama  Railway  Company  in  connection  therewith. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure during  the  nscal  year  ending  June  30,  1911,  to  completing 
the  18-foot  channel  and  turning  basin,  and  in  maintenance  to  keep 
the  improvement  available. 

July  1,  1908,  balance  unexpended $48,692.62 

Allotment  from  emergency  appropriation,  act  of  March  2.  1907 9,861.85 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  3,  1909 15,000.00 

73,  553. 97 
June  30,  1909,  amount  expended  during  fiscal  year : 

For  works  of  improvement $43,729.75 

For  maintenance  of  improvement 24,624.94 

68,354.69 

July  1,  1909,  balance  unexpended <>  5, 199.28 

July  1,  1909,  outrtanding  liabilities 2, 466. 61 

July  1,  1909,  balance  avaUable 2,732.77 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911,  for  works  of  improvement  and  for  maintenance,  ex- 
clusive of  the  balance  unexpended  July  1,  1909 *  35, 000.00 

CLEARWATER  HARBOR  AND  BOCA  CEIGA  BAY. 

Beport  on  a  recent  survey  is  printed  in  House  Document  No.  1190^ 
Sixtieth  Congress,  second  session.  The  report  of  the  Board  of  En- 
gineers,  in  which  the  Chief  of  Engineers  concurs,  is  as  follows: 

•  * 

Board  of  Engineers  fob  Rivers  and  Harbors, 

Washingtan,  D.  C,  Noremher  SO,  1908. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

In  the  within  report  the  district  officer  presents  a  project  for  constructing^ 
an  inside  waterway  5  feet  deep  at  mean  low  wnter  nnd  75  feet  wide  from 
Clearwater  Harbor  to  Blind  Pass,  In  upper  Boca  Celga  Bay,  and  thence  7  fee^ 
deep  and  100  feet  wide  to  Tampa  Bay,  the  increased  dimensions  through  the 
latter  stretch  being  deenied  advisable  on  account  of  the  more  exposed  location 
of  the  channel.  The  cost  of  the  work  is  estimated  at  $96,500,  and  for  reasons 
stated  the  district  officer  believes  that  the  locality  is  worthy  of  improvement  by 
the  United  States  to  the  extent  covered  by  his  estimate.  In  this  opinion  the 
division  engineer  does  not  concur. 

The  area  to  be  served  by  this  waterway  is  one  of  considerable  commercial 
Importance,  though  not  of  great  population.  The  land  is  fertile  and  well 
adapted  to  the  cultivation  of  semitroplcal  fruits,  of  which  a  substantial  tonnage 
is  now  shipped  by  rail.  It  Is  claimed  that  freight  rates  are  exorbitant  and  th^ 
service  unsatisfactory,  considerable  losses  occurlng  through  the  failure  of  the 
railroad  to  handle  freight  offerings  promptly. 

Being  impressed  by  the  claims  of  local  Interests,  but  hesitating  to  recommend 
so  large  an  expenditure  as  that  required  by  the  within-described  project,  the 
Board  requested  the  district  officer. to  submit  nn  estimate  of  cost  of  a  modified 

*  In  addition  to  this  balance  the  further  sum  of  $15,000  is  made  available  by 
the  river  and  harbor  act  of  March  3, 1909,  but  not  yet  allotted. 

^The  Item  of  $20,000  for  dredge  construction  may  be  omitted  if  the  lnr;> 
provement  of  St.  Andrews  Bay,  Fla.,  is  not  authorized. 
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plan,  calculated  to  meet  the  needs  of  commerce  as  far  as  practicable  by  a 
moderate  expenditure.  The  only  change  contemplated  by  this  modified  plan  Is 
a  reduction  of  width  from  75  to  60  feet  from  Clearwater  Harbor  to  upper  Boca 
Ceiga  Bay,  and  the  improvement  as  thus  modified  is  estimated  fo  cost  $50,000, 
with  an  allowance  of  $3,000  annually  for  maintenance.  The  Board  believes  that 
this  expenditure  is  Justified  by  the  benefits  to  be  derived  from  the  work,  and 
recommends  that  the  modified  project  be  adopted,  involving  an  expenditure  of 
^59,000  for  original  work  and  $3,000  annually  thereafter  for  maintenance. 
For  the  Board : 

D.   W.   IXKJKWOOD, 

Colonelf  Corps  of  Engineers,  . 
Senior  Member  of  the  Board. 

Owing  largely  to  the  lack  of  a  suitably  protected  water  route  to 
Tampa,  only  about  3  per  cent  of  the  total  trade  of  the  neighborhood 
is  carried  by  water.  Citrus  fruits  and  fish  constitute  the  principal 
commerce  oi  the  locality,  and  it  is  stated  that,  on  account  of  inade- 
quate railroad  facilities,  considerable  fruit  has  been  lost  and  settlers 
tnereby  deterred  from  planting  citrus  fruit  groves. 

A  partial  estimate  of  the  amount  of  fruit  and  vegetables  shipped 
from  the  country  along  this  waterway  amounts  to  400,000  boxes,  or 
820,000  hundredweight,  and  a  saving  of  but  20  cents  per  hundred 
pounds  would  amount  to  $64,000  annually. 

FERNANDINA  HARBOR  AND  CUMBERLAND  SOUND,  FLORmA. 

In  the  last  paragraph  of  report  on  Cumberland  Sound  is  a  recom- 
mendation that  these  be  united  under  one  head : 

(a)  Femandina  Harbor^  Florida. — As  will  be  seen  from  Coast  Sur- 
vey chart  No.  453,  the  lower  end  of  Amelia  Eiver  forms  a  deep  basin 
opposite  the  city  of  Femandina,  which  portion  of  the  river  is  known 
as  Femandina  Harbor.  The  lower  end  of  the  harbor  connects  with 
Cumberland  Sound  and  is  2  miles  from  the  bar.  The  harbor  is  about 
1,300  feet  in  width  at  the  entrance  and  about  2  miles  long.  It  em- 
braces about  160  acres  of  well-sheltered  anchorage  ground,  with  a 
depth  greater  than  25  feet  at  mean  low  water,  but  is  somewhat 
obstructed  by  small  shoals.  Above  this  basin  there  exists  a  shoal 
some  4,000  feet  in  length,  with  low-water  depths  over  same  ranging 
from  14  to  18  feet.  Above  this  shoal  the  river  separates  into  two 
estuaries,  which  carry  deep  water  for  about  2  miles. 

A  project  providing  for  such  extensions  of  the  depth  and  width  of 
the  diannel  in  front  of  the  town  of  Femandina  as  will  meet  the 
requirements  of  commerce  will  be  found  printed  as  House  Document 
No.  388,  Fifty-ninth  Congress,  first  session. 

The  improvement  proposed  consists  in  dredging  a  channel  with 
widths  varying  from  400  to  600  feet  and  depths  from  20  to  24  feet  at 
mean  low  water,  in  front  of  and  to  a  short  distance  above  (southwest 
of)  the  city  of  Femandina.  The  estimated  first  cost  of  this  work  is 
$115,000,  with  $15,000  at  periods  of  every  two  or  three  years  for 
maintenance  after  completion. 

This  project  was  adopted  by  act  of  Congress,  approved  March  2, 
1907,  which  appropriated  $115,000  for  its  completion. 

Work  under  the  project  was  begun  September  14,  1907,  and  com- 
pleted July  28,  1908.  During  the  fiscal  year  a  total  of  46,341  cubic 
yards  of  material  were  removed  under  contract,  completing  the  proj- 
ect.   The  engineer  building  at  Old  Town,  Femandina,  was  repaired. 
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On  June  30,  1909,  the  controlling  depths  in  the  channel  fronting; 
the  city  of  Femandina  were  those  contemplated  in  the  adopted  proj- 
ect. Very  little  shoaling  has  taken  place  since  the  project  was  com- 
pleted. Soundings  indicate  some  caving  in  the  sides  with  the  depth 
on  the  edges  of  the  channel  slightly  diminished. 

The  mean  rise  and  fall  of  the  tide  is  6  feet. 

The  amount  expended  up  to  June  30, 1909,  was  $109,398.09. 

The  project  was  completed  July  28,  1908. 

It  is  proposed  to  expend  the  available  balance  and  additional 
appropriation  recommended  in  maintaining  the  improvement. 

The  additional  work  proposed  is  for  extension  oi  benefits. 

Attention  is  invited  to  the  recommendation  in  the  report  on  Cum- 
berland Sound  that  that  work  and  Femandina  Harbor  be  united 
under  one  title  and  be  hereafter  reported  upon  as  one  work. 

Before  the  improvement  of  Cumberlana  Sound  (in  1879)  which 
constitutes  the  ocean  entrance  to  Femandina  Harbor,  the  annual  in 
and  out  bound  tonnage  at  Femandina  was  about  300,000,  and  the 
value  of  imports  and  exports  estimated  at  about  $2,500,000.  The 
commerce  of  the  port  during  the  calendar  year  1908  amounted  to 
650,000  tons,  with  a  value  of  $9,274,000.  The  chief  articles  of  export 
are  lumber,  phosphate  rock,  and  naval  stores. 

The  eflPect  of  the  improvement  of  Cumberland  Sound  has  been  to 
cause  a  reduction  in  freight  rates  of  from  25  to  40  per  cent.  It  can 
not  now  be  said  what  further  effect  the  improvement  of  Femandina 
Harbor  will  have  upon  these  rates. 

A  map  showing  conditions  June  30,  1908,  will  be  found  opposite 
page  1358,  Annual  Report  of  the  Chief  of  Engineers  for  1908. 

July  1,  1908,  balance  unexpended *29, 907. 0^ 

Jane  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement  ^ 24, 305. 11 

July  1,  1909,  balance  unexpended 6,001.91 

July  1,  1909,  outstanding  liabilities 50. 00 

July  1,  1909,  balance  available 5, 551. 91 

Amount  that  can  be  profitably  expended  In  flacal  year  ending  June 
30, 1911,  for  maintenance  of  improvement,  exclusive  of  the  balance 
unexpended  July  1, 1909 19, 000.  OO 

(6)  Cumberland  Sounds  Georgia  and  Florida. — ^In  its  original 
condition  the  available  depth  of  the  entrance  varied  from  11  to  12.6 
feet  at  mean  low  water.  The  point  of  crossing  the  bar  was  subject  to 
very  great  changes  in  location,  moving  in  a  series  of  years  as  much  as 
1|  miles.  The  (fistance  from  the  outer  bar  to  the  city  of  Femandina, 
Fla.,  is  about  6^  miles. 

The  project  of  improvement  submitted  in  1879  and  revised  bv  a 
Board  of  finrineers  in  1891  provides  for  the  construction  of  two  low 
jetties  from  Sie  shores  on  opposite  sides  of  the  entrance  and  extend- 
mg  seaward  across  the  bar  upon  lines  so  directed  that  the  ends  will 
be  parallel  to  each  other  and  about  3,900  feet  apart  These  jetties 
were  intended  to  establish  a  low-water  channel  across  the  bar  not  less 
than  19  feet  in  depth.  The  cost  of  the  improvement  was  originally 
estimated  at  $2,071,023,  and  as  modified  at  $1,606,500,  for  the  com- 
pletion of  low  jetties,  and  at  $2,079,600  if  high  jetties  were  found 
necessary.    There  was  expended  under  this  project  $932,600. 
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The  present  project,  which  was  adopted  by  act  of  Congress  of 
June  8,  1896,  provides  for  the  establishment  of  a  channel  across  the 
bar  19  feet  deep  at  mean  low  water  by  the  construction  of  two  jettied 
of  stone,  resting  on  a  foundation  of  brush  mattresses,  on  the  same  line 
as  those  in  the  previous  project,  the  scour  between  the  jetties  to  be 
aided  by  dred^ng,  if  necessary,  the  total  cost  of  the  improvement,  at 
the  time  of  this  project,  to  be  $2,360,000,  exclusive  of  amounts  pre- 
viously appropriated. 

The  amount  expended  imder  this  project  up  to  June  30,  1909,  was 
$2,489,947.53  (of  which  $340,063.18  was  for  maintenance),  which, 
added  to  the  amount  previously  expended,  gives  a  total  expenditure 
for  this  work  of  $3,372,447.53. 

A  total  of  $8.90  received  from  sale  of  unserviceable  property  had 
been  received  and  deposited  to  the  credit  of  the  appropriation. 

By  this  expenditure  two  stone  jetties  have  been  constructed  and  a 
i^agoing  dredge  provided,  which  together  have  produced  a  navigable 
channel  with  a  minimum  width  of  400  feet  and  a  controlling  depth  of 
24.5  feet  at  mean  low  water,  or  5.5  feet  more  than  called  for  by  the 
project. 

All  work  done  during  the  fiscal  year  was  for  maintenance  and  con- 
sisted of  the  raising  and  repairing  of  the  south  jetty,  between  sta- 
tions 8800  and  11350,  by  the  placing  of  a  total  of  29,697.57  tons  of 
stone.  The  jetty  between  these  stations  was  raised  so  that  its  crest 
was  brought  up  to  mean  high  water.  The  outer  end  of  the  jetty  was 
aproned  tor  about  350  feet  with  small  stone,  and  this  aproning  was 
extended  for  about  100  feet  beyond  the  outer  end  of  the  completed 
work.  A  survey  of  the  entrance  to  Cumberland  Sound  was  made  and 
the  results  plotted. 

The  present  ship  channel,  as  marked  by  the  ranges,  has  a  con- 
trolling depth  of  24  feet  at  mean  low  water,  because  of  a  slight  ad- 
vance of  the  lower  point  of  Pelican  shoal,  but  by  slightly  changing 
the  courses  run  2  or  3  feet  could  easily  be  added  to  the  navigable 
depth. 

The  mean  rise  and  fall  of  tide  is  6  feet. 

The  project  for  the  improvement  of  Cumberland  Sound  was  re- 
ported as  completed  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1905,  page  1287. 

It  is  proposed  to  apply  the  available  balance  and  additional  appro- 
priation recommended  toward  raising  the  low  places  in  the  north  and 
south  jetties  to  high-water  mark,  filling  voids  and  openings  in  the 
north  jetty,  and  constructing  mounds  at  the  outer  ends  of  boQi  jetties^ 
and  for  such  repairs  to  the  dike  on  Cumberland  Island  ana  such 
dredging  in  the  jetty  channel  as  may  become  necessary. 

The  additional  work  proposed  is  for  extension  of  benefits. 

As  Cumberland  Sound  merely  constitutes  the  ocean  entrance  to 
Fernandina  Harbor  the  commerce  is  practically  the  same  as  that  for 
Femandina,  and  since  the  harbor  or  Fernandina  is  now  a  special 
work  of  improvement  the  commerce  is  given  imder  that  head. 

The  effect  of  the  improvement  has  been  to  cause  a  reduction  in 
freight  rates  of  from  25  to  40  per  cent. 

This  work  has  heretofore  been  mentioned  in  the  law  as  "  Cumber- 
land Sound,"  but  the  sole  object  of  the  improvement  is  to  afford  a 
deep  entrance  to  the  harbor  of  Fernandina,  Fla.,  and  this  is  what  it 
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accomplishes.  An  appropriation  has  been  made  for  the  improvement 
of  the  harbor  of  Femanmna,  and  had  reference  only  to  the  mner  por- 
tion, of  the  same.  It  would  be  better  hereafter  to  unite  these  two 
works  under  one  head  and  refer  to  them  as  Femandina  Harbor, 
Florida. 

July  1,  190S.  balance  imexpendetl $100,930.14 

Amount  allotted   from   appropriation   by   river   and   harbor   act 

approved  March  3,  1909 20,000.00 

120,  930. 14 
June  30,  1909,  amount  exi)ended  during?  fiscal  yenr  for  niaintennuce 

of  improvement 85,  888. 77 

July  1,  1909,  balance  unexpended 35, 061. 37 

July  1.  1909,  outstanding  liabilities 148. 33 

July  1,  1909,  balance  available 34,913.04 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911,  for  maintenance  of  improvement,  exclusive  of  the 
balance  unexpended  July  1,  1909 50.000.00 

HILLSBORO  BAY,  FLORIDA. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  634, 
Sixty-first  Congress,  second  session.  Following  is  the  letter  of  the 
CJhief  of  Engineers  submitting  the  same : 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington,  January  29,  1910. 

Sir:  I  have  the  honor  to  submit  herewith,  for  transmission  to  Congress,  re- 
ports dated  March  31  and  November  22,  1909,  with  maps,  by  Capt.  Geo.  R. 
Spalding,  Corps  of  Engineers,  on  preliminary  examination  and  survey,  respec- 
tively, called  for  by  the  river  and  harbor  act  approved  March  3,  1909,  of  Hills- 
boro  Bay,  Florida,  from  the  24-foot  contour  in  the  bay  through  the  present  20- 
foot  channel  to  the  head  of  the  estuary  in  the  direction  of  Ybor  City,  thence 
from  the  mouth  of  said  estuary  through  said  bay,  as  near  the  eastern  shore 
thereof  as  practicable,  to  the  western  end  of  Hookers  Point,  and  thence  through 
the  channel  recently  constructed  by  the  Tampa  Northern  Railway  Company  to 
said  20-foot  channel. 

Under  a  project  completed  In  1908  there  was  obtained  a  channel  20  feet  deep 
at  mean  low  water  and  150  feet  wide  from  the  lower  bay  to  the  mouth  of  HIUs- 
boro  River,  with  a  turning  basin  at  inner  end  450  feet  wide  and  1,050  feet  long. 

The  district  officer  submits  plans  for  a  channel  200  feet  wide  and  24  feet  deep 
from  Tampa  Bay  along  the  line  of  the  present  20-foot  channel  to  the  turning 
basin,  thence  easterly  300  feet  wide  and  24  feet  deep  to  the  mouth  of  and  up 
the  estuary  to  Ybor  City,  and  from  the  mouth  of  the  estuary  through  the  present 
Tampa  Northern  channel  to  the  main  channel,  involving  dredging  and  rock 
removal,  at  an  estimated  cost  of  $1,750,000,  with  an  annual  cost  of  maintenance 
of  $20,000  for  five  years  nfter  completion;  after  that  It  Is  believed  that  $10,000 
annually  will  be  sufficient  for  maintenance.  He  considers  the  locality  worthy 
of  Improvement  as  proposed,  and  this  opinion  Is  concurred  in  by  the  division 
engineer,  who  believes,  however,  that  a  portion  of  the  expense  should  be  borne 
by  local  interests. 

These  reports  were  referred  to  the  Board  of  Engineers  for  Rivers  and  Harbors 
for  consideration,  and  in  accordance  with  its  recommendation  the  district  officer 
submitted  an  estimate  for  a  less  extensive  plan  providing  for  a  channel  24  feet 
deep  and  200  feet  wide  through  the  present  20-foot  channel  to  the  turning  basin, 
and  thence  easterly  800  feet  wide  through  the  Seaboard  Air  Line  Railway  bridge 
to  a  suitable  turning  basin  approximately  at  the  entrance  to  the  estuary  at  an 
estimated  cost  of  $1,054,500,  and  $10,000  annually  after  completion  for  main- 
tenance. The  Board  considers  the  locality  worthy  of  improvement  to  this 
extent  and  recommends  the  modified  plan  for  adoption. 
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I  concur  with  the  district  officer  In  the  opinion  that  this  locality  is  woMhy  of 
improvement  in  accordance  with  the  larger  project  at  an  estimated  cost  of 
$1,750,000,  and  $20,000  annually  for  five  years  afer  completion  for  maintenance, 
and  after  that  $10,000  annually  for  maintenance,  for  the  reason  that  the  lesser 
project  does  not  provide  for  sufficient  facilities  for  use  by  the  public  upon  equal 
terms. 

However,  my  recommendation  of  the  larger  project  is  conditioned  as  follows : 

That  no  expenditure  be  made  on  that  i>art  of  the  harbor  between  the  new 
turning  basin  and  Ybor  City  until  the  Secretary  of  War  is  assured  that  the 
local  municipality  will  construct  wharves  or  slips  having  an  available  length 
not  less  than  1,400  feet  which  shall  be  open  for  the  use  of  the  general  public 
under  reasonable  regulations  and  charges,  and  also  that  the  municipality  has 
obtained  such  control  of  the  property  for  at  least  700  feet  on  each  side  of  the 
proposed  Ybor  channel  throughout  its  length  as  will  insure  its  use  primarily 
In  the  interest  of  general  commerce,  on  equal  terms  to  all ;  and  that  all  wharf- 
age charges  and  regulations  shall  be  reasonable  and  fully  controlled  by  the 
municipal  authorities  and  subject  to  the  approval  of  the  Secretary  of  War. 

The  work  considered  of  greatest  importance  and  first  to  be  executed  is  that 
recommended  by  the  Board,  the  removal  of  the  southern  end  of  Seddon  Island 
and  the  extension  of  the  channel  toward  Sparkman  Bay  approximately  1,000 
feet ;  next,  the  channel  toward  Ybor  City ;  and  of  least  importance  the  connecting 
channel  through  Sparkman  Bay. 

Very  respectfully,  W.  L.  Marshall, 

Chief  of  Engineers,  U.  8.  Army,     • 

The  Secbetaby  of  Wab. 

Within  a  very  short  time  after  the  completion  of  the  20- foot  chan- 
nel the  Mallory  Steamship  Company  made  Tampa  a  port  of  entry. 
During  the  latter  half  of  the  calendar  year  1908  over  48,000  tons  were 
transported  by  this  line  alone,  and  the  company  soon  requested  addi- 
tional wharfage  room  and  doubled  their  service  at  Tampa,  which 
now  consists  or  four  large  steamers,  giving  a  weekly  service  each  way 
between  New  York  and  Mobile. 

The  entrance  of  the  Bee  Line  of  schooners  has  done  much  to  increase 
the  commerce  at  this  port.  During  six  weeks,  from  the  time  of  the 
first  trip  in  November  until  the  end  of  the  year,  12,000  tons  of  lumber 
and  steel  rails  were  transported. 

The  total  tonnage  of  this  port  for  the  year  ending  December  31, 
1908,  was  660,170  tons,  as  compared  with  520,629  tons  for  1907.  This 
increase  was  mainly  due  to  the  entrance  of  the  Mallory  and  Bee  lines 
to  this  port  and  is  encouraging,  in  view  of  the  depression  existing 
throughout  the  country  during  1908,  and  as  the  increase  is  based  on 
the  commerce  of  the  latter  part  of  the  year  the  prospects  for  the 
present  year  are  exceptionally  bright.  During  the  past  year  the 
Dowling  Lumber  and  Export  Company  alone  shipped  by  water  more 
lumber  than  the  total  entire  shipments  of  the  previous  year. 

There  are  about  20  independent  sawmills  in  the  surrounding  country 
making  efforts  to  secure,  through  the  secretary  of  the  board  of  trade, 
wharfage  room  for  the  storage  of  lumber,  which  room  is  not  now 
available.  The  large  wholesale  houses  of  Tampa  are  anxious  to 
secure  more  wharfage  room  for  the  receiving  of  cargoes  without 
paying  high  terminal  charges,  which  they  are  now  forced  to  do. 

The  two  railroads  having  new  terminals  adjacent  to  the  20-foot 
channel  feel  the  necessity  for  securing  a  24-foot  channel  to  acconmio- 
date  the  ships  which  they  are  preparing  to  receive,  while  the  local 
shippers  demand,  in  addition,  that  this  channel  be  extended  along  the 
water  front. 
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HARBOR  AT  PENSACOLA,  FLA. 

The  available  depth  across  the  inner  bar  at  the  entrance  to  this 
harbor  in  1879,  previous  to  any  work  of  improvement,  was  19.5  feet, 
the  width  of  the  channel  being  contracted  by  the  encroachment  of  the 
Middle  Ground  shoal  to  the  southward.  The  harbor  entrance  and 
channel  way  were  also  obstructed  by  wrecks,  and  the  western  shore 
line  in  the  vicinity  of  Fort  McRee  was  cutting  away  rapidly,  almost 
the  whole  of  the  old  Fort  McRee  washing  away  before  the  erosion  was 
stopped. 

The  project  of  1877  considered  only  the  removal  of  the  wrecks ;  that 
of  1878  called  for  the  removal  of  these  wrecks  and  for  making  a  sur- 
vey to  determine  further  recommendations  for  improvement.  The 
project  of  1881  provided  for  dredging  a  channel  300  feet  wide  and  24 
feet  deep  at  mean  low  water  for  the  temporary  relief  of  navigation, 
and  also  for  protecting  the  shore  line  near  Fort  McRee,  with  a  view  to 
preventing  further  injurious  changes.  Dredging  under  this  project 
was  carried  on  at  various  times  between  1881  and  1893,  and  at  the 
close  of  the  dredging  operations  in  August,  1893,  the  available  channel 
was  225  feet  wide  and  24  feet  deep  at  mean  low  water.  Two  groins, 
one  360  feet  and  the  other  220  feet  long,  were  completed  in  1890  and 
still  serve  to  hold  the  shore  line  near  Fort  McRee. 

In  1891  a  special  Board  of  Engineers  presented  a  project  for  open- 
ing a  new  channel  across  the  Caucus  shoal,  following  the  direction  of 
the  ebb  current,  by  means  of  two  jetties,  assisted  by  dredging,  if  neces- 
sary. In  1895  a  second  special  Board  of  Engineers  recommended  that 
no  change  be  made  in  the  project  of  1891,  but  that  dredging  be  tried, 
using  one  of  the  hydraulic  dredges  belonging  to  the  United  States  to 
open  up  a  channel  26  feet  deep  at  mean  low  water  and  as  wide  as  prac- 
ticable on  the  line  of  deepest  water  across  the  Caucus  shoal  and  ap- 
proximately on  the  line  of  the  axis  of  the  jettied  channel  proposed  by 
the  Board  of  Engineers  in  1891.  In  December,  1895,  this  channel  was 
opened  by  the  U.  S.  dredge  Gedney  to  a  width  of  120  feet  and  depth  of 
24  feet  at  mean  low  water.  It  has  a  length  of  about  10,000  feet  across 
Caucus  shoal  and  is  now  known  as  the  Caucus  channel. 

In  1896  the  same  Board  that  recommended  the  first  amendment  to 
the  project  of  1891  submitted  a  second  amendment  providing  for  the 
expenditure  of  all  funds  available  in  continuing  the  work  of  dredging 
across  the  Caucus  shoal  and  for  building  a  dredge  and  opening  the 
channel  across  the  Caucus  shoal  30  feet  deep  at  mean  low  water  to  a 
width  of  at  least  300  feet,  with  such  side  slopes  as  the  material  would 
assume,  if  sufficient  funds  were  made  available  by  Congress.  Until 
a  channel  should  be  opened  by  dredging  across  the  Caucus  shoal,  as 
above  proposed,  the  Board  recommended  that  the  construction  of  the 
jetties  for  its  maintenance  be  not  considered. 

The  river  and  harbor  act  of  March  3,  1899,  extended  this  project 
to  "  securing  a  channel  depth  of  30  feet  at  mean  low  water,  from  the 
Gulf  of  Mexico  to  the  dock  line  at  the  east  end  of  the  city  of  Pensa- 
cola." 

The  amount  expended  on  these  projects  to  June  30,  1905,  was 
$725,956.94.  The  work  done  comprises  the  removal  of  the  wrecks 
obstructing  the  channel,  dredging  a  large  amount  of  niaterial  from 

S.  Rep.  527,  61—2 19 
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the  inner  bar,  opening  and  redredging  a  30-foot  channel  across  the 
Caucus  shoal,  and  the  protection  of  the  shore  line  from  erosion  by 
the  construction  of  two  groins  near  old  Fort  McRee. 

The  river  and  harbor  act  approved  June  13,  1902,  appropriated 
$220,000,  of  which  $150,000  might  be  used  in  constructing  a  seagoing 
suction  dredge.  This  dredge,  the  Caucus^  was  built  and  turned  over 
to  the  district  in  August,  1905.  The  same  aqt  modified  the  project, 
which  now  provides  for  dredging  a  channel  30  feet  deep  and  500  feet 
wide  from  the  Gulf  of  Mexico  to  the  dock  line  at  the  east  end  of  the 
city  of  Pensacola.    There  is  no  approved  estimate  of  the  cost  of  this 

Sroject.  Under  this  amended  project  there  has  been  expended  for 
redge  construction  $172,221.27  and  for  the  improvement  $259,995.39, 
of  which  about  $175,000  has  been  applied  to  maintenance. 

The  project  is  about  33  per  cent  completed. 

The  dredge  Caucus  commenced  dredging  September  18,  1905,  and 
at  the  close  of  the  present  fiscal  year  had  removed  a  total  of  2,039,138 
cubic  yards  of  material.  This  work  has  restored  the  channel  to  its 
original  dimensions  and  widened  it,  and  removed  the  shoaling  due  to 
the  storm  of  September,  1906,  so  that  on  June  30, 1909,  the  minimum 
width  of  channel  having  a  depth  not  less  than  30  feet  at  mean  low 
water  was  approximately  300  feet. 

From  Ju^  1,  1908,  to  October  11,  1908,  the  Caucus  continued 
dredging.  On  October  11  she  was  docked  at  the  Pensacola  Navy- 
Yard  for  annual  repairs.  Owing  to  lack  of  funds  she  was  sent  to 
Carrabelle,  Fla.,  after  repairs  were  completed,  returning  to  Pensacola 
June  1, 1909,  since  which  time  she  has  been  at  work  with  one  pump, 
on  account  of  pump  shaft  being  broken. 

The  maximum  araft  that  could  be  carried  over  the  improvement 
at  mean  low  water  on  June  30,  1909,  was  30  feet,  and  the  ordinary 
range  of  the  tide  is  about  1.1  feet. 

The  commerce  of  this  port  is  very  large.  For  the  fiscal  year  ending 
June  30,  1903,  the  foreign  exports  were  reported  as  $13,741,540,  no 
record  of  the  coastwise  exports  being  available;  in  1904,  as  $15,- 
893,456;  in  1905,  exports  as  $15,295,067,  and  imports  as  $985,840; 
in  1906,  exports  as  $18,432,931,  and  imports  as  $386,377;  in  1907, 
exports  as  $20,229,414,  and  imports  as  $618,363 ;  in  1908,  exports  as 
$20,322,649,  and  imports  as  $675,503 ;  in  1909,  exports  as  $16,306,056, 
and  imports  as  $1,188,925. 

The  completion  of  the  project  will  give  greatly  increased  facilities 
to  the  large  commerce  of  Pensacola,  but  will  not  materially  affect 
freight  rates. 

It  is  proposed  to  apply  the  appropriation  recommended  in  dredging 
operations  toward  completion  of  the  project  and  maintenance  of  the 
project  depth. 

July  1,  1908,  balance  unexpended $38,333.11 

Amount  allotted  from  appropriation  by  river  and  harbor  act  appoved 

March  8,  1909 110,000.00 

148, 333. 11 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $10, 000. 00 

For  maintenance  of  improvement 25, 971. 24 

35,971.24 
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July  1,  1909,  balance  unexpended $112,361.87 

July  1,  1909,  outstanding  liabilities 3, 121.54 

July  1,  1909,  balance  available 110,240.33 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30, 1911,  for  works  of  improyement  and  for  maintenance,  exclusive 
of  the  balance  unexpended  July  1,  1909 90, 000. 00 

ST.  ANDREWS  BAY,  FLORIDA. 

The  following  is  from  House  Document  No.  12,  Sixty-first  Con- 
gress, first  session : 

War  Department. 
Office  of  the  Chift  of  p]N(iiNEER8, 

Waafiington,  April  6,  1909, 

Sir:  I  have  the  honor  to  sobmlt  herewith  for  transmission  to  Confn*e88  re- 
ports, with  maps^  by  Capt.  H.  B.  Ferj^uson,  Corps  of  Engineers,  dated  November 
15,  1907,  October  10,  1908,  November  5,  1908,  and  March  1,  1909,  on  preliminary 
examination  and  survey  of  St.  Andrews  Bay,  Florida,  authorized  by  the  river 
and  harbor  act  approved  March  2,  1907. 

St.  Andrews  Bay,  on  the  west  coast  of  Florida  about  110  miles  southeast  of 
Pensacolii,  has  twice  before  this  been  examined  with  a  view  to  improvement, 
once  under  authority  of  the  river  and  harbor  act  of  August  11,  1888,  and  again 
under  the  act  of  June  13,  1902;  but  to  the  present  time  no  work  has  been 
undertaken  by  the  United  States.  The  existing  traffic  is  small  and  the  com- 
mercial Interests  are  largely  prospective. 

In  the  course  of  the  present  Investigation  careful  consideration  has  been  given 
to  different  degrees  and  various  plans  of  Improvement.  In  his  survey  r^>ort 
of  October  10,  1908,  Captain  Ferguson  recommends  dredging  a  channel  through 
East  Pass  and  Camels  Back  shoal,  within  the  bay,  to  secure  a  depth  of  26  feet 
and  width  of  300  feet,  at  an  estimated  cost  of  $326,264  and  $20,000  a  year  for 
maintenance  after  completion.  In  his  opinion  St.  Andrews  Bay  is  worthy  of 
Improvement  to  the  extent  recommended. 

From  the  facts  and  for  the  reasons  given  the  division  engineer,  Lieut.  Col. 
L.  11.  Beach,  Corps  of  Engineers,  states  in  liis  reiiort  of  October  15,  1908  (also 
herewith),  that  it  appears  to  him  inadvisable  to  undertake  the  improvement  at 
this  time. 

The  matter  has  been  referred,  as  required  by  law,  for  consideration  by  the 
Board  of  Engineers  for  Rivers  and  Harl^ors.  and  attention  is  especially  invited 
to  the  Board's  accompanying  report  of  March  15,  1909.  In  conclusion  the  Board 
expresses  the  belief  that  a  less  expensive  improvement  than  that  indicated  above 
will  serve  to  test  the  commercial  value  of  a  harbor  at  this  place  and  determine 
the  stability  of  a  channel  located  on  the  lines  proposed  by  the  local  officer.  The 
Board  accordingly  recommends  the  adoption  of  a  project  providing  for  a  chan- 
nel 22  feet  deep  and  200  feet  wide  through  East  Pass  into  St.  Andrews  Bay,  at 
an  estimated  cost  of  $203,560  for  original  improvement  and  $20,000  per  annum 
thereafter  for  maintenance.  This  estimate  for  original  work  Includes  $100,000 
for  a  suitable  dredging  outfit  to  be  owned  and  operated  by  the  General  Gov- 
ernment. 

I  concur  in  the  views  and  recommendations  of  the  Board  of  Engineers  for 
Rivers  and  Harbors. 

Very  respectfully,  W.  L.  Marshall, 

Chief  of  Engineers,  U.  S.  Army. 

The  Secsetart  of  Was. 
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The  following  is  an  extract  from  the  report  of  the  division  engineer : 

For  consideration  of  the  present  and  prospective  commerce  of  this  locality, 
reference  is  made  to  report  on  preliminary  examination  submitted  under  date 
of  November  15,  1907.  Since  the  date  of  that  report  the  railroad  from  Dothan, 
Ala.,  to  St.  Andrews  Bay  has  been  completed.  The  railroad  from  Chipley,  Fla., 
is  completed  for  18  miles.    The  grading  is  completed  for  30  miles. 

The  present  actual  commerce  of  this  harbor  is  about  $740,000.  The  com- 
merce is  lumber,  turpentine,  and  rosin. 

Due  to  the  completion  of  the  railroad  from  Dothan,  the  immediately  pros- 
pective commerce  of  this  harbor,  when  improved,  will  be  about  100,000  bales  of 
cotton,  valued  at  about  $6,000,000.  The  freight  on  the  portion  of  this  commerce 
that  is  not  actually  carried  through  this  harbor  will  be  affected.  The  saving 
in  freight  on  the  present  actual  commerce  will  be  about  $76,000.  The  saving 
In  freight  on  this  immediately  prospective  commerce  will  be  over  $100,000. 

The  eventual  commerce  of  a  harbor  at  this  place  must  consider  the  total 
value  of  export  products  in  all  the  tributary  territoiy.  Though  eventually  a 
greater  part  of  this  commerce  will  probably  be  carried  to  St.  Andrews  by  rail, 
it  is  deemed  proper  to  consider  the  fact  that  the  Government  can,  by  digging  a 
short  canal  from  East  Arm  of  St.  Andrews  Bay  to  the  Apalachicola  River, 
insure  that  this  commerce  reach  St.  Andrews  Bay  by  the  Apalachicola  River 
system  and  this  canal,  which  river  system  and  canal  will  insure  equitable  rates 
even  after  they  are  paralleled  by  railroads.  The  present  actual  commerce  on  the 
Apalachicola  River  system  is  about  $10,000,000  per  year.  This  river  now  having 
no  export  harbor  is,  commercially,  simply  a  long  lake.  The  immediately  pro- 
spective or  affected  commerce  per  year  after  the  completion  of  such  a  canal  and 
improvement  of  this  harbor  may  be  taken  as  $23,000,000,  and  the  total  saving 
in  freight  as  $230,000.  It  is  economically  possible  to  bring  to  this  harbor  with 
this  canal  $38,000,000  of  commerce.  This  last  condition.  It  is  believed,  will 
maintain  after  the  completion  of  the  Isthmian  Canal. 

CHANNEL  FROM  APALACHICOLA  RIVER  TO  ST.  ANDREWS  BAY,  FLORIDA. 

The  following  report  of  the  Board  of  Engineers  on  a  recent  survey, 
in  which  the  Chiei  of  Engineers  concurs,  is  printed  in  House  Docu- 
ment No.  670,  Sixty-first  Congress,  second  session : 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D,  C  February  1,  1910. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

In  the  within  report  the  district  officer  submits  estimates  of  cost  for  con- 
structing a  waterway  between  Apalachicola  River  and  St.  Andrews  Bay,  via 
three  routes.  For  reasons  stated  he  advocates  selection  of  the  I^ake  Wimico- 
Searcy  Creek-South  Prong  Wetappo  Creek  route,  and  recommends  the  excava- 
tion of  a  channel  7  feet  deep  and  75  feet  bottom  width,  at  an  estimated  cost 
of  $614,700.    The  annual  cost  of  maintenance  is  estimated  at  $10,000. 

Having  in  mind  the  value  and  importance  of  the  growing  commerce  of  the 
Apalachicola  River  system  and  the  benefits  which  the  proposed  waterway  wUl 
bestow  by  affording  communication  with  a  deep-water  harbor,  the  Board  has 
reached  the  conclusion  that  it  is  advisable  for  the  United  States  to  undertake 
the  construction  of  a  waterway  connecting  this  river  with  St.  Andrews  Bay  by 
way  of  the  route  favored  by  the  district  officer.  After  study  of  the  question  of 
suitable  cross  section  for  such  a  waterway,  in  connection  with  which  the  Board 
has  had  the  benefit  of  the  views  of  interested  persons  from  the  locality,  it  seems 
clear  to  the  Board  that  for  the  transportation  of  the  commerce  of  the  Apalachi- 
cola River  system,  which  is  now  carried  in  vessels  of  from  2  to  4  feet  draft,  a 
depth  of  5  feet  in  the  proposed  waterway  will  be  sufficient  for  present  needs. 
A  suitable  width  for  a  channel  of  this  depth  is  believed  to  be  65  feet.  At  the 
request  of  the  Board,  the  district  officer  has  submitted  in  a  separate  com- 
munication an  estimate  of  cost,  in  the  sum  of  $450,000  for  conBtmcting  a  water- 
way 5  feet  deep  and  65  feet  bottom  width.  The  Board  believes  that  the  cost 
of  this  work  is  reasonable  and  that  the  locality  is  worthy  of  improvement  to 
this  extent. 

The  route  recommended  is  understood  to  be  identical  with  a  part  of  that 
proposed  for  an  intercoastal  waterway  from  St.  Georges  Sound  to  the  Rio 
Grande  River.    Should  the  proposed  intercoastal  waterway  be  adopted,  and 
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should  it  provide  a  greater  depth  and  width  than  that  mentioned  above,  the 
channel  herein  reconunepded  would  merely  require  enlargement  to  adapt  it  for 
Bervice  as  a  part  thereof. 

As  the  realization  of  the  fullest  benefits  from  the  waterway  between  Apala- 
chicola  Riyer  and  St  Andrews  Bay  is  dependent  upon  the  existence  of  a 
suitable  harbor  at  St  Andrews  Bay,  the  Board  deems  it  proper  to  invite  atten- 
tion to  House  Document  No.  12,  Sixty-first  Congress,  first  session,  in  which 
may  be  found  the  views  and  recommendations  of  the  Board  in  reference  to  the 
construction  of  a  harbor  at  that  place. 

The  district  oGkxr  described  existing  wharves  and  terminal  facilities,  and 
attention  is  respectfuUy  invited  to  his  remarks  on  this  subject  In  compliance 
with  the  provisions  of  section  13  of  the  act  of  March  3»  1009,  the  Board  reports 
that  there  are  no  questions  of  waterpower  or  other  subjects  so  related  to  the 
project  proposed  that  they  may  be  coordinated  therewith  to  lessen  the  cost  and 
compensate  the  Government  for  expenditures  made  In  the  interests  of  naviga- 
tion. 

For  the  Board: 

Wm.  T.  Bobsell, 
Colonel,  Corps  of  Engineers, 
Senior  Member  of  the  Board. 

SARASOTA  BAT,  FLORIDA. 

Before  improvement  there  was  a  navigable  channel  in  Sarasota 
Bay  with  least  depth  of  5  feet  at  mean  low  water,  except  at  two 
shoals,  where  the  depths  were  4.3  and  3.5  feet,  respectively.  Little 
Sarasota  Bay  had  a  channel  with  a  least  depth  of  1.2  feet  at  mean 
low  water,  except  at  one  shoal  which  was  bare  at  low  water. 

The  project,  adopted  in  1889,  provides  for  a  channel  100  feet  wide 
and  5  feet  deep  at  mean  low  water  from  Tampa  Bay  to  Sarasota  at 
an  estimated  cost  of  $17,500. 

The  sum  of  $10,000  had  been  expended  under  this  project  when  it 
was  modified  (in  1896)  to  include  a  channel  75  feet  wide  and  3  feet 
deep  in  Little  Sarasota  Bay  from  Sarasota  to  Caseys  Pass.  The  esti- 
mated cost  of  completion  of  the  entire  project  was  $45,000,  making  a 
total  estimate  of  $55,000,  subsequently  mcreased  to  $70,000. 

The  river  and  harbor  act  of  March  2, 1907,  provided  for  continuing 
improvement  from  Tampa  Bay  to  Venice.  Venice  is  about  2  miles 
southeasterly  from  Caseys  Pass. 

The  total  expenditure  to  June  30,  1909,  was  $58,035.25,  of  which 
$13,077.18  was  for  work  of  maintenance. 

The  project,  as  modified  by  the  river  and  harbor  act  of  March  2, 
1907,  is  about  61  per  cent  completed. 

As  a  result  there  is  a  channel  50  feet  wide  and  5  feet  deep  at  mean 
low  water  from  Tampa  Bay  to  Sarasota.  From  Sarasota  to  Caseys 
Pass  the  channel  is  3  feet  deep  at  mean  low  water,  and  varying  in 
width  from  50  to  75  feet. 

The  maximum  draft  that  could  be  carried  on  June  30,  1909,  was  5 
feet  to  Sarasota,  and  thence  to  Caseys  Pass,  2  feet.  Mean  rise  and 
fall  of  tide  is  1.5  feet. 

The  length  of  the  5-foot  channel  from  Tampa  Bay  to  Sarasota  is 
20  miles,  and  the  3-foot  channel  from  Sarasota  to  Venice  is  18  miles. 

Venice  is  the  extreme  southerly  point  of  the  channel  and  may  be 
given  as  the  head  of  navigation  in  fact. 

During  the  winter  season,  when  by  far  the  largest  shipments  are 
made,  the  prevailing  winds  decrease  the  mean  level  of  the  water  in 
the  bay  by  over  a  foot.     This  fact  would  indicate  the  desirability  of 
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a  revision  of  the  project  with  a  view  to  securing  a  greater  depth  with, 
if  necessary,  a  reduction  in  width.  The  river  and  harbor  act  or 
March  3, 1909,  provided  for  a  survey  of  this  waterway  with  a  view  to 
securing  a  revision. 

The  amount  estimated  as  a  profitable  expenditure  during  the  fiscal 
year  ending  June  30,  1911,  includes  $10,000  for  maintenance,  which 
IS  necessary  to  keep  this  improvement  available,  and  $25,000  which  is 
necessary  to  complete  the  project  by  widening,  thus  extending  pres- 
ent bene&ts. 

The  commerce  of  Sarasota  Bay  is  in  naval  stores,  fruits,  vegetables, 
fertilizers,  fish,  lumber,  and  general  merchandise.  The  value  of  com- 
merce for  the  calendar  year  1908  was  $1,300,000. 

Tonnage  by  years:  1899,  9,424;  1902,  4,313;  1903,  4,755;  1904, 
25,479;  1905,  8,556;  1906,  12,010;  1907,  13,350;  1908,  54,700.5. 

The  freight  rates  have  been  lowered  25  to  50  per  cent,  depending 
on  freight  classification,  since  the  improvement  was  undertaken. 

July  1,  1908,  balance  unexpended $7.50 

November  2,  1908,  allotted  from  emergency  appropriation,  act  March 

2,    1907 3,000.00 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,   1909 5,000.00 

8,007.50 
June  30.  1909,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement i 3, 000. 00 

July  1,  1909,  balance  unexpended 5,007.50 

Amount  (estimated)  required  for  completion  of  existing  project 25,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911,  for  worlds  of  improvement  and  for  maintenance,  exclusive 
of  the  balance  unexpended  July  1,  1909 35,000.00 

TAMPA  BAY,  FLORIDA. 

Before  improvement  the  least  depth  between  the  Gulf  of  Mexico 
and  Port  Tampa  was  13  feet. 

The  first  project,  adopted  August  11,  1888,  contemplated  a  channel 
200  feet  wide  and  20  feet  deep  at  mean  low  water  from  Tampa  Bay  to 
Old  Tampa  Bay.  The  estimated  cost  was  $63,000.  Prior  to  this 
work  was  carried  on  in  connection  with  improvement  of  Hillsboro 
Bay. 

The  total  expenditure  under  all  these  projects  was  $130,000. 

The  present  project  was  adopted  March  3,  1899.  It  provided  for  a 
channel  27  feet  deep  at  mean  low  water  from  the  Gulf  of  Mexico  to 
Port  Tampa,  500  feet  wide  across  the  bar  and  300  feet  wide  in  the 
bay,  a  channel  of  full  width  and  24  feet  deep  to  be  first  secured,  and 
subsequently  deepened.    The  estimated  cost  was  $750,000. 

This  project  was  modified  March  3,  1905,  by  Congress  authorizing 
the  Secretary  of  War  to  expend  the  balance  remaining  to  the  credit 
of  this  improvement  in  securing  a  channel  26  feet  deep  with  sufficient 
width  and  by  providing  that  no  expenditure  should  be  made  until 
the  owners  oi  tne  terminals  at  Tampa  Bay  should  by  valid  contract 
agree  that  the  wharfage  charges  at  such  terminals  should  be  sub- 
mitted for  approval  to  the  Secretary  of  War.  A  schedule  of  such 
charges  was  approved  by  the  Secretary  of  War  on  October  26,  1906. 
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The  amount  expended  under  this  project,  as  revised,  to  June  30, 
1909,  was  $607,460.81,  including  contingent  expenses  and  completion 
of  the  United  States  dredge  Key  West. 

It  is  proposed  to  expend  the  amount  estimated  as  a  profitable 
expenditure  for  fiscal  year  ending  June  30,  1911,  in  dredging  for 
maintenance  to  keep  the  improvement  available. 

Operations  during  the  year  consisted  in  dredging  under  contract 
and  by  government  plant  in  prosecution  of  the  project,  which  is  80 
per  cent  completed. 

The  maximum  draft  that  can  be  carried  at  mean  low  water  is  24^ 
feet.  Mean  rise  and  fall  of  tide  at  Tampa  Bay  entrance  is  1.5  feet 
and  at  Port  Tampa  2  feet. 

The  head  of  navigation  for  24i-foot  draft  is  Port  Tampa,  35  miles 
from  deep  water  in  the  Gulf  of  Mexico.  Tampa  Bay  is  navigable  in 
fact  over  its  entire  area. 

The  commerce  is  in  phosphate,  lumber,  coal,  crude  petroleum, 
tobacco,  grain,  and  general  merchandise.  The  value  of  the  commerce 
for  the  year  1908  was  $14,821,838.68. 

Tonnage  by  years:  1896,  276,638;  1898,  236,136;  1899,  238,305; 
1900,  350,761;  1901,  416,503;  1902,  462,703;  1903,  435,867;  1904, 
591,181 ;  1905,  604,131 ;  1906,  838,378 ;  1907,  885.202 ;  1908,  1,314,104. 

The  frdght  rates  have  been  lowered  20  per  cent  on  phosphate  ship- 
ments since  the  improvement  was  undertaken. 

Jnly  1,  1908,  balance  unexpended $93,650.21 

Amount  aUotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  3,  1909 20, 000. 00 

113, 659. 21 
June  30,  1909,  amount  expended  during  fiscal  year  for  works  of  im- 
provement 91, 095. 56 

July  1,   1909,  balance  unexpended 22,563.66 

July  1,  1909,  outstanding  liabilities 1,700.000 

July  1,  1909,  balance  available 20,863.65 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30, 1911,  for  maintenance  of  improvement,  exclusive  of  the  balance 
unexpended  July  1,  1909 18,000.00 

AKCLOTE   RIVER,   FLORIDA. 

See  report  on  Crystal,  Anclote,  and  Suwanee  rivers. 

APALACHICOLA  RIVER,  FLORmA,  INCLUDING  THE  CUT-OFF  AND  LOWER 
CHIFOLA  RIVER,  FLORIDA,  AND  THE  UPPER  CHIPOLA  RIVER  FROM  MARI- 
ANNA  TO  ITB  MOUTH. 

(a)  ApalacMcola  River ^  the  Cut-of^  and  Lower  Chipola  River. — 
From  the  junction  of  the  Chattahoodae  and  Flint  rivers  to  the  Gulf 
of  Mexico  (Apalachicola  Bay)  the  Apalachicola  River  has  a  len^h 
of  about  137  miles  and  a  low-water  slope  of  about  3  inches  to  the  mile. 
The  width  varies  from  150  to  300  yards  and  the  available  depth  was 
originally  6  feet  at  low  water,  except  where  obstructed  by  snags 
and  sunken  logs. 

The  confederate  authorities  obstructed  the  channel  at  a  point 
about  47  miles  above  the  mouth,  causing  the  river  to  break  through 
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by  a  channel  known  as  Moccasin  Slough  into  the  Kiver  Styx,  the 
latter  a  tributary  entering  the  Apalachicola  a  few  miles  below  the 
confederate  obstructions.  Moccasin  Slough  was  very  narrow  and 
tortuous  and  much  obstructed  by  logs,  snags,  etc.,  and  the  former 
channel  has  gradually  filled  up. 

About  55  miles  above  the  mouth  steamboats  may  leave  the  river 
and,  after  passing  through  the  Cut-off,  Lower  Chipola  River,  and  Lee 
Slough,  reenter  it  about  17  miles  farther  down,  thus  making  meinj 
landings  of  much  greater  importance  than  those  upon  the  correspond- 
ing part  of  the  main  river,  which  includes  Moccasin  Slough,  above 
mentioned. 

The  original  project  adopted  by  the  act  of  June  23,  1874,  contem- 
plated securing  a  channel  100  feet  wide  and  6  feet  deep  at  low  water 
by  the  removal  of  snags  and  overhanging  trees  and  widening  and 
straightening  Moccasin  Slough  and  the  Elbows,  at  an  estimated  cost 
of  $80,333. 

The  act  of  September  19,  1890,  adopted  an  addition  to  the  project, 
providing  for  the  clearing  of  a  channel  60  feet  wide  and  5  feet  deep 
through  the  Cut-off,  Lee  Slough,  and  the  Lower  Chipola  River,  at  a 
cost  of  $7,500. 

The  amount  expended  on  work  under  this  project  since  1874  to  the 
dose  of  the  fiscal  year  ending  June  30,  1909,  was  $106,485.72.  In 
addition  there  was  expended  between  1828  and  1831,  $13,000,  for 
which  no  project  is  of  record.  These  expenditures  have  improved 
Moccasin  Slough  sufficiently  for  present  purposes  and  maintained  the 
river  reasonabfy  free  from  snags  and  other  obstructions  and  enabled 
steamboats  to  make  use  of  the  Cut-off,  Lower  Chipola  River,  and  Lee 
Slough  either  by  day  or  night.  An  available  depth  of  6  feet  has 
been  secured  in  the  Apalachicola  River  and  5  feet  in  the  Cut-off, 
Lower  Chipola  River,  and  Lee  Slough.  The  Cut-off  and  Lee  Slough 
have  been  widened  also  at  the  narrowest  places  so  that  steamboats 
can  pass  through  readily  going  downstream  and  can  pass  upstream 
with  little  difficulty,  but  the  channel  in  Lee  Slough  is  still  very 
crooked,  with  some  sharp  bends  that  require  easing,  and  the  steam- 
boats prefer  the  main  river  on  the  up  trip.  It  is  estimated  that  the 
projed;  is  about  85  per  cent  completed. 

The  work  was  done  with  the  plant  belonging  to  the  Chattahoochee 
and  Flint  river  improvements,  and  comprised  cutting  overhanging 
timber,  removing  snags  and  logs,  blasting  out  cypress  stumps,  and 
widening  the  slough  and  Cut-off  by  clearing  the  pomts  of  timber  and 
dredging  them  oflf,  depositing  the  dredged  material  in  the  deep  holes 
or  upon  the  banks. 

During  the  fiscal  year  work  has  been  confined  to  the  maintenance 
of  the  improvement  and  a  small  amount  of  permanent  work  in  tiie 
Cut-off  and  Lee  Slough. 

Variation  of  the  water  level  is  from  0  to  30  feet  at  Chattahoochee 
River  bridge. 

This  river  is  navigable  throughout  its  entire  length  of  137  miles. 

As  the  country  bordering  on  the  Apalachicola  River  is  largely 
dependent  upon  the  river  for  the  transportation  of  its  supplies  and 
products,  this  improvement  is  essential  to  the  development  of  this 
section,  but  in  the  absence  of  any  basis  of  comparison  the  effect  upon 
freight  rates  can  not  be  determined. 
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It  is  proposed  to  apply  the  available  balance  and  the  funds  recom- 
mended to  maintenance  of  Apalachicola  River  proper  by  removing 
annual  accumulation  of  snags,  and  to  continue  straightening  and 
widening  the  Cut>off  as  above  to  make  the  improvement  availfu)le. 

The  commerce  of  the  river  consists  chiefly  of  cotton,  naval  stores, 

general  merchandise,  saw  logs,  and  timber  for  export,  and  is  so  com- 
ined  with  that  of  the  Chattahoochee,  Flint,  and  Upper  Chipola  riv- 
ers that  a  separation  is  impossible.  The  commerce  oi  all  these  streams 
has  increased  from  about  $4,000,000  in  1899  to  about  $12,000,000  in 
1909.    For  detailed  statistics  see  report  on  Flint  River  improvement. 

For  reference  to  reports  of  exanunations  of  this  river  see  Report  of 
the  Chief  of  Enmneers  for  1906,  pace  337. 

(b)  Upper  Chipola  River,  Florida,  from  Marianna  to  its  mouth. — 
The  river  from  Marianna  to  the  head  of  the  Dead  Lakes  has  a  gen- 
eral low -water  depth  of  6  feet  and  width  varying  from  60  to  200  feet, 
but  is  greatly  obstructed  by  rock  shoals,  snags,  and  overhanpng 
trees.  Three  bridges  also  form  obstructions,  their  headways  above 
low  water  being  17,  16,  and  15  feet,  respectively. 

At  Look  and  Tremble  shoal,  about  45  miles  above  the  Dead  Lakes, 
there  is  a  fall  of  5  feet  in  40  over  rock  bottom.  At  Sister  Islands, 
between  this  shoal  and  the  Dead  Lakes,  the  main  channel  of  the 
river  is  very  tortuous  and  obstructed  by  mud  bars,  over  which  there 
is  less  than  2  feet  at  low  water.  The  channel  through  the  Dead 
Lakes,  which  is  considered  part  of  this  improvement,  has  plenty  of 
water,  but  was  obstructed  by  snags  and  large  cypress  stumps  and 
trees. 

The  approved  project,  adopted  by  act  of  March  3,  1899,  provides 
for  clearing  a  low-water  channel  3  feet  deep  and  60  feet  wide  from 
Marianna  to  the  foot  of  the  Dead  Lakes,  estimated  to  cost  $41,000, 
exclusive  of  necessary  plant,  which  would  comprise  a  snagboat.  drill- 
ingbarge,  and  dump  scow. 

The  amount  expended  to  June  30,  1909,  was  $20,000.  In  1904 
$5,000  was  applied  to  the  river  above  Sister  Islands.  Snags,  logs, 
and  overhanging  trees  were  removed,  and  a  channel  blasted  through 
the  rock  reefs  from  Marianna  to  Look  and  Tremble  shoal;  wing 
dams  were  built  below  some  of  the  shoals,  and  below  Look  and 
Tremble  shoal,  down  as  far  as  Sister  Islands,  snags,  logs,  and 
overhanging  timber  were  removed,  as  well  as  available  funds  per- 
mitted. From  the  lower  end  of  the  Dead  Lakes  for  a  distance  of 
35  miles  a  channel  60  feet  wide  was  cleared  of  obstructions  by  re- 
moving logs,  overhanging  trees,  cypress  stumps  and  knees.  Dur- 
ing the  year  snagging  was  done  from  the  Dead  Lakes  to  Look  and 
Tremble  shoal.  Very  little  benefit  has  been  derived  from  the  ex- 
penditure above  Look  and  Tremble  shoal,  except  to  timber  industry, 
but  the  work  done  below  the  shoal  and  in  the  Dead  Lakes  has  been  oi 
great  benefit,  as  there  are  many  turpentine  stills  below  this  shoal, 
giving  a  considerable  commerce  on  this  portion  of  the  river,  and  in 
the  Dead  Lakes  a  large  commerce  in  towing  logs. 

The  variation  of  the  water  level  is  0  to  14  feet. 

Two  feet  is  the  maximum  depth  at  low  water  over  the  shoalest 
part  of  the  river  below  the  shoal  Look  and  Tremble.  The  actual 
head  of  navigation  at  ordinary  low  water  is  Braxton's  landing,  40 
miles  above  the  foot  of  the  Dead  Lakes.  The  river  is  in  fair  condi- 
tion to  Look  and  Tremble  shoal. 
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About  50  per  cent  of  the  project  is  completed. 

The  commerce  of  this  stream  consists  principally  of  naval  stores, 
round  and  square  timber,  lumber,  and  other  miscellaneous  freights, 
the  value  of  which  is  included  in  the  combined  commerce  reported 
under  Flint  River  improvement. 

The  section  of  country  below  Look  and  Tremble  shoal  has  no  rail- 
roads, and  depends  largely  upon  this  river,  the  reduction  in  frei^t 
rates  being  the  lessened  haul  to  river  as  compared  to  Apalachicola 
River  or  railroads  to  the  north  and  west. 

It  is  proposed  to  apply  the  available  balance  and  the  funds  recom- 
mended to  dredging  and  regulation  of  channel  at  Sister  Islands  bar 
and  to  removal  of  snags  and  overhanging  trees  in  remainder  of  river. 
This  work  is  necessary  to  make  the  improvement  available. 

The  territory  through  which  the  stream  flows  is  heavily  timbered 
with  longleaf  yellow  pine  and  cypress,  which  is  now  bein^  rafted 
down  this  stream  in  large  quantities.  The  total  amount  of  this  traffic 
is  reported  as  approximately  10,000,000  feet  b.  m.  per  annum,  and  is 
included  in  the  valuation  of  timber  and  lumber  exports  for  Apa- 
lachicola Bay  and  Carrabelle,  Fla. 

For  reference  to  report  of  examination  of  this  stream,  see  Report 
of  the  Chief  of  Engineers  for  1906,  page  338. 

LOWER   CHIPOLA   BIVEB. 

Amount  (estimated)  required  for  completion  of  existing  project ^000.00 

UPPEB   CHIPOLA   RIVEB. 

Amount  (estimated)  required  for  completion  of  existing  project 30,  cioo.  00 

CONSOLIDATED. 

July  1,  1908,  balance  unexpended 9, 832. 42 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3.  1909 13,000.00 

22,832.42 

June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement f2,  (XK).  00 

For  maintenance  of  improvement 11,568.14 

13, 568. 14 

July  1,  1909,  balance  unexpended 9,264.28 

Amount  (estimated)  required  for  completion  of  existing  project 33,  (XX).  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911,  for  works  of  improvement  and  for  maintenance,  exclusive 
of  the  balance  unexpended  July  1,  1900 10. 000. 00 

BLACKWATER  RIVER,  FLORIDA. 

The  original  project  for  this  improvement  was  adopted  March  3, 
1899,  and  provided  for  securing  a  channel  9  feet  deep  from  Milton, 
Fla.,  to  Pensacola,  Fla.,  at  an  estimated  cost  of  $20,000.  Under  this 
project  $5,000  was  expended,  and  a  channel  of  the  required  depth 
secured  in  the  river  proper. 

The  river  and  harbor  act  of  March  3,  1905.  fixed  the  width  of  the 
channel  at  100  feet  and  the  estimated  cost  oi  completion  at  $15,000. 
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With  funds  appropriated  by  this  act  an  8-inch  suction  dredge  and 
other  plant  necessary  for  doing  the  work  were  repaired  and  dredging 
was  commenced  in  East  Bay  near  the  beacon,  about  2  miles  below 
Bobinsons  Point,  and  a  channel  about  80  feet  ¥^de  and  not  less  than 
9  feet  deep  was  dredged  for  a  distance  of  4,470  feet  toward  Robin- 
sons Point.  This  cutnas  improved  the  worst  part  of  the  chanmel  and 
increased  the  available  depth  over  the  improvement  about  1  foot,  and 
it  is  estimated  that  the  approved  project  is  about  40  per  cent  com- 
pleted. In  the  execution  oi  this  work  it  has  been  found  that  the  area 
to  be  dredged  over  is  much  larger  than  indicated  by  the  available 
charts  of  the  improvement,  possibly  due  in  part  to  fill  which  has 
taken  place  since  the  surveys  for  the  charts  were  made.  To  secure  a 
channel  9  feet  deep  and  100  feet  wide  over  the  remaining  shoals 
within  the  wide  limits  covered  by  the  improvement  is  estimated  to 
require  $20,000  in  addition  to  funds  available.  It  is  to  be  noted  that 
in  the  rep>ort  upon  which  the  present  project  is  based  the  doubtful 
character  of  the  original  estimate  was  recognized  and  the  possibility 
of  a  considerable  increase  was  clearly  foreseen. 

The  total  amount  expended  on  this  improvement  up  to  the  close 
of  the  fiscal  year  ending  June  30,  1909,  was  $19,733.32,  of  which 
about  $5,000  was  for  maintenance^  The  expenditure  during  the  year 
was  in  payment  of  outstanding  liabilities  of  the  preceding  year  and 
incidental  expenses. 

The  maximum  draft  that  could  be  carried  over  the  improvement  at 
mean  low  water  on  June  30,  1909,  was  8  feet  The  usual  variation 
of  water  surface  is  2  feet.  The  head  of  navigation  is  at  Milton, 
about  4  miles  above  the  mouth  of  the  river  proper. 

The  effect  of  the  improvement  on  freight  rates,  if  any,  can  not  be 
stated. 

It  is  proposed  to  apply  the  additional  appropriation  recommended 
to  completion  of  the  project  and  its  maintenance  thereafter. 

The  commerce  of  this  stream  consists  of  timber,  lumber,  naval 
stores,  and  general  merchandise,  having  an  estimated  value  of  $2,076,- 
000  per  annum.  The  dry  dock  at  Bagdad  and  marine  railway  at 
Milton  both  do  a  large  business,  which  would  be  materially  increased 
by  the  completion  of  the  project.  Lumber  brought  by  rail  is  stored 
in  the  bayou  near  Milton  and  taken  to  Pensacola  via  this  river. 

For  reference  to  report  of  examination  of  this  improvement,  see 
Annual  Beport  of  the  Chief  of  Engineers  for  1906,  page  345. 

July  1,  1908,  balance  unexpended $270.03 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement—- 3. 35 

July  1,  1909,  balance  unexpended 266. 68 

July  1,  1909,  outstanding  liabilities 31. 82 

July  1,  1909,  balance  avaUable 234. 86 

Amount  (estimated)  required  for  completion  of  existing  project 20,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911,  for  works  of  improvement  and  for  maintenance,  exclusive 
of  the  balance  unexpended  July  1,  1909 25, 000. 00 
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CAUKMSAHATOHEE  RIVER,  FLORIDA. 

The  following  is  printed  in  Rivers  and  Harbors  Committee  Docu- 
ment No.  8,  Sixty-first  Congress,  second  session : 

Board  of  Enoineebs  fob  Rivebs  and  Habbobs, 

Washington,  D.  C,  January  11,  1909, 

Sib:  1.  The  Board  of  Engineers  for  Rivers  and  Harbors  has  the  honor  to 
submit  its  report  in  compliance  with  the  following  resolution  of  the  Committee 
on  Rivers  and  Harbors  of  the  House  of  Representatives : 

'*  Resolved,  That  the  Board  of  Engineers  for  Rivers  and  Harbors  be,  and  is 
hereby  I'equested  to  examine  and  review  the  report  made  on  the  preliminary 
survey  of  the  Caloosahatchee  River,  Florida,  with  special  reference  to  that  part 
of  the  river  between  Fort  Myers  and  the  mouth,  and  report  whether  said  river 
or  any  part  thereof  is  worthy  of  improvement" 

2.  The  report  referred  to  in  the  resolution  is  one  submitted  by  the  district 
officer  on  a  preliminary  examination  of  "Caloosahatchee  River,  from  Lake 
Okechobee  to  the  Gulf,  including  Orange  River,"  ordered  by  the  act  of  Mar<di 
2,  1907.  The  improvement  desired  by  local  interests  between  Fort  Myers  and 
the  mouth  was  the  straightening  and  deepening  of  the  channel.  In  his  report 
the  district  officer  stated  that  he  could  see  no  reason  for  recommending  a 
greater  depth  than  7  feet,  as  contemplated  by  the  existing  project,  but  that  some 
straightening  of  the  channel  near  the  mouth  might  be  advisable.  For  reasons 
stated  in  its  report  of  November  25,  1907,  the  findings  of  the  Board  were  ad- 
verse to  an  enlargement  of  the  project  at  this  locality. 

3.  Desiring  to  acquire  a  more  intimate  knowledge  of  local  conditions,  the 
Board,  through  a  committee,  made  an  inspection  of  the  river  and  held  a  public 
hearing  at  Fort  Myers  on  September  17,  1908,  and  from  the  Information  thns 
secured  concerning  the  commercial  and  navigation  conditions,  and  the  agricul- 
tural development  of  the  locality,  the  Board  arrived  at  the  conclusion  that  the 
interests  involved  were  sufficient  to  warrant  a  survey  and  estimate  of  cost, 
which  it  recommended.  It  requested  that  the  district  officer  include  in  his 
report  on  the  survey,  estimates  for  channels  10  and  12  feet  in  depth,  and  also 
an  estimate  for  completing  the  existing  7-foot  project  with  such  rectification 
as  was  deemed  necessary.  The  survey  has  been  made  and  estimates  submitted 
as  follows: 

For  completion  of  present  7-foot  project  from  Fort  Myers  to  the  mouth 
of  the  river,  with  certain  rectification  of  alignment $35, 000 

The  district  officer  believes  this  channel  will  be  self -maintaining. 

For  a  channel  10  feet  deep  and  200  feet  wide  across  the  bar  at  the 
mouth  of  the  river,  and  10  feet  deep  and  100  feet  wide  thence  to  Fort 

Myers,  Including  a  turning  basin $110,000 

Annual  maintenance 2, 000 

For  a  channel  200  feet  wide  and  12  feet  deep  across  the  bar  at  the 
mouth  of  the  river,  and  100  feet  wide  and  12  feet  deep  thence  to 

Fort  Myers 214, 000 

Annual  maintenance 2,000 

For  a  channel  12  feet  deep  across  the  bar  and  7  feet  deep  to  Fort 

Myers 101, 000 

For  a  chnnnel  32  feet  deep"*  across  the  bar  and  10  feet  deep  to  Fort 
Myers 119,000 

The  district  officer  recommends  a  depth  of  12  feet  throughout,  but  states  that 
if  a  part  of  the  project  only  is  provided  for,  the  channel  over  the  bar  should 
be  considered  the  most  Important  part,  and  that  this  channel  might  be  com- 
bined with  any  one  of  the  others  deemed  advisable  to  Fort  Myers. 

4.  It  appeared  from  information  furnished  the  Board  at  the  hearing  that  there 
has  been  a  material  Increase  in  the  production  of  fniits  and  vegetables  in  recent 
years  in  the  vicinity  of  the  Caloosahatchee,  and  that  a  large  acreage  of  fruits 
already  planted,  but  not  yet  bearing,  will  still  further  increase  the  output  of 
this  Community  in  the  near  future.  It  was  stated  that  even  now  at  certain 
periods  It  is  difficult  to  secure  transportation  by  rail,  and  that  In  the  absence 
of  a  suitable  water  route  it  was  believed  that  the  output  would  soon  exceed  the 
capacity  of  present  shipping  facilities,  and  that  a  favorable  year  would  result 
in  a  congestion  in  the  transportation  of  these  products  to  the  extent  of  causing 
great  loss  to  the  community.   At  present  the  depth  of  water  in  the  river  and  over 
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the  bar  is  not  sufficient  to  accommodate  coastwise  yessels,  as  a  result  of  which 
the  greater  ]>art  of  the  products  are  shipped  by  rail.  Even  under  existing  nn- 
faTorable  conditions,  however,  there  is  some  water-borne  commerce,  stated  by 
the  board  of  trade  of  Fort  Myers  to  amount  to  about  46,000  tons.  It  was  ex- 
plained at  the  hearing  that  the  natural  market  for  this  community  is  at  Mobile, 
and  that  the  object  of  those  interested  was  to  be  able  to  charter  vessels  of  10  to 
12  feet  draft  and  use  them  in  competition  with  the  presen  high  rail  rates. 

5.  Based  on  the  information  now  available,  the  Board  is  of  opinion  that  the 
locality  is  worthy  of  further  improvement.  The  division  engineer  Is  also  of 
this  opinion,  and  he  recommends  the  12-foot  channel  over  the  bar  and  the  com- 
pletion upon  rectified  lines  of  the  existing  7-foot  project  to  Fort  Myers,  the 
estimated  cost  of  which  is  $101,000.  It  will  be  noted  that  a  depth  of  12  feet 
over  the  bar  and  10  feet  deep  to  Fort  Myers  is  estimated  to  cost  $119,000,  or  only 
$18,000  more  than  the  plan  recommended  by  the  division  engineer.  The  12-foot 
depth  over  the  bar  will  admit  to  the  mouth  of  the  river,  at  practically  alt  times, 
vessels  drawing  from  10  to  11^  feet,  and  by  taking  advantage  of  the  tides  thes*e 
vessels  could  proceed  to  Fort  Myers  on  a  10-foot  depth.  It  appears  to  the 
Board  that  the  advantages  to  be  gained  by  having  these  vessels  reach  Fort 
Myers  will  be  more  than  sufficient  to  compensate  for  the  additional  cost,  and  it 
therefore  recommends  a  project  for  a  channel  200  feet  wide  and  12  feet  deep 
over  the  bar,  and  100  feet  wide  and  10  feet  deep  thence  to  Fort  Myers,  with  a 
turning  basin  at  that  point,  at  an  estimated  cost  of  $119,000  and  $2,000  annually 
for  maintenance. 

For  the  Board : 

Very  respectfully,  D.  W.  IjOCkwood, 

Colonel,  Corpn  of  Engineers, 

Senior  Member  of  the  Board,  - 

The  Chief  of  Engineers,  U.  S.  Abmy, 

Washinffton,  D,  C. 

CRYSTAL,   ANCLOTE,    AND    SUWANEE    RIVERS,    FLORIDA. 

These  works  were  consolidated  by  the  act  of  June  13,  1902,  and 
included  Manatee  and  Withlacoochee  rivers.  The  river  and  harbor 
act  of  March  3,  1905,  made  separate  provision  for  Manatee  River, 
and  the  act  of  March  2,  1907,  made  separate  provisions  for  Withla- 
coochee River. 

(a)  Crystal  River. — ^Before  improvement  the  channel  from  the 
Gulf  of  Mexico  to  the  town  of  Crystal  River  was  tortuous  and  shal- 
low, the  least  depth  being  2.7  feet  at  mean  low  water.  The  entrance 
to  the  river  was  obstructed  by  reefs  and  sand  bars. 

The  project,  adopted  June  13,  1902,  contemplates  a  channel  60 
feet  wide  and  6  feet  deep  at  mean  low  water  from  the  Gulf  to  the 
town  of  Crystal  River.    The  estimated  cost  was  $84,647.46. 

The  total  expenditure  to  June  30,  1909,  was  $23,482.40,  of  which 
$2,700  was  for  completion  of  the  dredge  Florida. 

The  project  was  completed  on  December  6,  1906. 

The  maximum  draft  that  can  be  carried  at  mean  low  water  is  2.7 
feet.    Mean  rise  and  fall  of  the  tide  is  2.3  feet. 

The  town  of  Crystal  River  is  at  the  head  of  navigation,  and  the 
length  of  the  navigable  channel  is  9  miles. 

Maintenance  work  is  needed  in  this  river,  and  it  is  propseed  to 
undertake  this  work  with  government  dredge  at  an  early  date  with 
the  balance  available. 

The  amount  estimated  as  a  profitable  expenditure  during  fiscal 
year  ending  June  30,  1911,  will  be  needed  for  maintenance  during 
that  fiscal  year  in  order  to  keep  the  improvement  available. 

The  commerce  of  Crystal  River  is  in  lumber,  pencil  cedar,  oysters, 
fish,  and  general  merchandise.  The  value  of  the  commerce  for  the 
year  1908  was  $1,250,000. 
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Tonnage  by  years:  1902,  1,785;  1903,  725;  1904,  6,875;  1905,  7,474; 
1906,  8,291 ;  1907,  7,888 ;  1908,  48,742. 

The  freight  rates  have  been  lowered  10  per  cent  since  the  improve- 
ment was  undertaken. 

For  references  to  examinations  and  surveys,  see  page  296  of  Report 
of  Chief  Engineers  for  1904,  and  page  369  of  report  for  1908. 

July  1,  1908,  balance  unexpended $1,730.05 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 3,000.00 

4, 730. 05 
June  30,  1909,  amount  exi)ended  during  fiscal  year,  for  works  of  im- 
provement    5. 73 

July  1,  1909,  balance  unexpended 4,724.32 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance 
unexpended  July  1,  1909 2,000.00 

(ft)  Anelote  River ^  Florida. — Before  improvement  the  channel  be- 
low Tarpon  Springs  was  narrow  and  tortuous  and  obstructed  by 
shoals.     The  least  mean  low-water  depth  was  2  feet. 

The  project,  adopted  March  3,  1899,  contemplates  a  channel  100 
feet  wide  and  6  feet  deep  at  mean  low  water  from  Anelote  anchorage 
to  Sponge  Harbor,  and  thence  4  feet  deep  at  mean  low  water  to  the 
county  bridge  at  Tarpon  Springs.    The  estimated  cost  was  $51,500. 

The  total  expenditure  to  June  30,  1909,  was  $37,150.50.  There  is 
now  a  channel  6  feet  deep  and  100  feet  wide  from  the  mouth  of  the 
river  to  Anelote,  and  4  feet  deep  and  100  feet  wide  thence  to  the 
county  bridge  at  Tarpon  Springs.  The  projected  width  of  channel 
over  the  outer  shoals  m  Anelote  anchorage  has  not  yet  been  secured, 
and  the  amount  estimated  as  a  profitable  expenditure  during  fiscal 
year  ending  June  30,  1911,  it  is  proposed  to  expend  in  securing  a  full 
width  of  channel  at  this  point.  This  is  necessary  in  order  to  make 
the  full  improvement  available. 

The  maximum  draft  that  can  be  carried  at  mean  low  tide  to  Sponge 
Harbor  is  6  feet;  to  ttie  county  bridge  at  Tarpon  Springs  is  4  feet. 

The  mean  rise  and  fall  of  tide  at  Anelote  River  entrance  is  2  feet 
The  head  of  navigation  is  the  county  bridge  at  Tarpon  Springs.  The 
length  of  the  navigable  channel  is  5  miles. 

The  commerce  of  Anelote  River  is  in  sponges,  lumber,  naval  stores, 
and  general  merchandise. 

Tonnage,  by  years:  1899,  1,441;  1900,  1,000;  1903,  2,138;  1904. 
8,310;  1905,  31,050;  1908,  5,215. 

The  freight  rates  have  been  lowered  about  20  per  cent. 

The  project  was  72  per  cent  completed  at  end  of  the  fiscal  vear. 

For  reference  to  examination  and  survey,  see  page  297  of  Report 
of  Chief  of  Engineers  for  1904. 

It  is  proposed  to  expend  the  available  funds  in  dredging  in  con- 
tinuation of  the  improvement. 

Amount  (estimated)  required  for  completion  of  existing  project ^14,  500.00 

((?)  Suwanee  River ^  Florida, — ^Before  improvement  the  channel  in 
the  Suwanee  River  was  narrow  and  tortuous  and  obstructed  by  a 
bar  at  the  entrance  and  by  bowlders,  soft  rock  shoals,  snags,  and 
overhanging  trees.  The  least  depth  at  mean  low-water  stage  was  15 
inches. 
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The  project  adopted  in  1879  provides  for  a  channel  150  feet  wide 
and  5  feet  deep  from  the  mouth  to  Rollands  Bluff  (75  miles)  and 
thence  60  feet  wide  and  4  feet  deep  to  EUaville  (60  miles).  This  is 
to  be  secured  by  dredging,  building  wing  dams,  and  ^nagging.  The 
estimated  cost  is  $65,158. 

The  total  expenditure  up  to  June  30, 1909,  was  $69,451.72,  of  which 
$9,203.96  was  for  maintenance. 

The  project  was  92  per  cent  completed  on  June  30, 1909. 

As  a  result  there  is  now  a  channel  5.8  feet  deep  at  mean  low  water 
and  50  feet  wide  from  the  Gulf  of  Mexico  to  a  distance  of  one-half 
mile  above  the  mouth  of  the  river,  and  thence  to  Rollands  Bluff  a 
channel  5  feet  deep  at  mean  low  water  and  100  feet  wide.  From  Rol- 
lands Bluff  to  Beesons  shoal,  2^  miles  below  Ellaville,  there  is  a  chan- 
nel 4  feet  deep  at  mean  low  water  and  varying  from  30  to  100  feet 
in  width. 

Full  channel  width  has  not,  however,  been  secured  through  the 
shallow  entrance  to  Suwanee  Bay,  and  it  is  proposed  to  expend  the 
available  funds  for  this  widening,  completing  the  project,  and  in 
maintenance.  This  work  is  for  the  purpose  oi  making  tne  improve- 
ment fully  available. 

The  maximum  draft  that  can  be  carried  at  the  river  entrance  is 
about  4  feet. 

Mean  rise  and  fall  of  tide  at  Suwanee  River  entrance  is  2.4  feet. 
The  annual  variation  of  the  water  surface  in  upper  river  on  account 
of  freshets  is  about  5  feet. 

The  village  of  Ellaville  is  at  the  head  of  navigation.  Length  of 
the  navigable  channel  is  135  miles. 

The  commerce  of  Suwanee  River  is  in  lumber,  naval  stores,  and 
general  merchandise.  The  value  of  the  commerce  for  the  year  1908 
was  $287,500. 

Tonnage,  by  years:  1898,  106,346;  1899,  76,878;  1904,  7,658;  1907, 
25,705 ;  1908,  11,590.5. 

The  improvement  has  had  no  effect  on  freight  rates.  Only  three 
steamers  now  operate  on  the  river  occasionally. 

CONSOLU>ATED. 

July  1,  1908,  balance  unexpended 125,150.79 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  3,  1909 8, 000. 00 

33, 150. 79 
June  30,  1909,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $16,035.56 

For  maintenance  of  improvement 1,256.23 

17,291.79 

July  1,  1909,  balance  unexpended 15, 859. 00 

July  1,  1909,  outstanding  liabilities 1,632.46 

July  1,  1909,  balance  available 14, 226. 55 

Amount  (estimated)  required  for  completion  of  existing  project 14,500.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30, 1911,  for  works  of  improvement  and  for  maintenance,  exclusive 
of  the  balance  unexpended  July  1.  1909 16. 500. 00 
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HILLSBORO  RTVER,  FLORIDA. 

The  following  is  from  the  annual  report  of  the  Chief  of  Engineers, 
under  heading  "  Hillsboro  Bay :" 

Before  improvement  the  channel  from  deep  water  In  Hillsboro  Bay  to  the 
city  of  Tampa  was  narrow  and  tortuous,  with  least  depth  of  about  4  feet  at 
mean  low  water. 

The  first  project,  adopted  in  1880,  provided  for  a  channel  9  feet  deep  at  mean 
low  water,  150  feet  wide  in  the  bay  and  200  feet  wide  in  Hillsboro  River.  Id 
1888  the  proposed  depth  was  reduced  to  8  feet.  This  project  was  practically 
completed  in  1893,  at  a  cost  of  $80,000. 

A  second  project,  adopted  March  3,  1899,  contemplated  a  channel  12  feet 
deep  at  mean  low  water,  150  feet  wide  in  the  bay  and  200  feet  wide  in  the 
river,  from  the  12-foot  contour  in  the  bay  to  a  point  100  feet  south  of  the 
Lafayette  Street  Bridge  in  Hillsboro  River.  The  estimated  cost  was  $300,000. 
The  total  expenditure  under  this  project  was  $275,000.  The  project  was  com- 
pleted, except  that  the  width  in  a  small  part  of  the  bay  channel  was  only  110 
feet. 

A  new  project,  adopted  March  3,  1905,  provided  for  a  channel  20  feet  deep  at 
mean  low  water  and  150  feet  wide  from  the  lower  bay  to  the  mouth  of  Hills- 
boro River,  with  a  turning  basin  at  inner  end  450  feet  wide  and  1,050  feet  long, 
at  an  estimated  cost  of  $448,350.  The  work  was  completed  on  February  29, 
1908.  The  full  depth  was  obtained  in  the  channel  excepting  in  the  northwest- 
erly end  of  the  turning  basin,  where  there  is  a  minimum  depth  of  16.8  feet  at 
mean  low  water,  over  a  small  area  where  ledge  rock  is  found. 

During  the  fiscal  year  ended  June  30,  '1909,  the  three  turns  in  channel  were 
widened,  the  turning  basin  restored  to  its  original  depth,  and  a  dolphin  con- 
structed near  westerly  edge  of  turning  basin. 

The  total  expenditure  to  June  30,  1909,  under  this  project  was  $448,642.60,  of 
which  $37,628.07  was  for  maintenance  The  amount  derived  from  miscellaneous 
sources  was  $207.05. 

The  result  of  this  work  has  been  to  make  Tampa  a  terminal  point  for  two 
railroads  and  a  point  of  call  for  freight  and  passenger  steamers  plying  between 
Gulf  and  Atlantic  ports. 

The  maximum  draft  that  can  be  carried  at  mean  low  water  through  Hillsboro 
Bay  to  the  head  of  the  turning  basin,  360  feet  from  the  mouth  of  Hillsboro  River, 
is  20  feet.    Mean  rise  and  fall  of  the  tide  in  Hillsboro  Bay  is  2.2  feet 

The  head  of  navigation  for  20-foot  draft  vessels  is  Hendry  &  Ejiights  Garrison 
dock  at  Tampa,  which  is  situated  on  a  channel  connecting  with  the  turning 
basin  that  was  dredged  by  private  capital.  The  head  of  navigation  is  41  miles 
from  deep  water  In  the  Gulf  of  Mexico.  Hillsboro  Bay  is  navigable  in  fact 
over  its  entire  area. 

The  commerce  of  Hillsboro  Bay  is  in  cigars,  coal,  fertilizers,  grain,  lumber, 
phosphate,  and  tobacco.  The  value  of  the  commerce  for  the  calendar  year  1908 
was  $16,145,504. 

Tonnage  by  years:  1898,  32,070;  1899,  87,740;  1900,  96,029;  1901,  131,208; 
1902,  169,844;  1903,  228,252;  1904,  274,399;  1905,  307,460;  1906,  450,056;  1907. 
520,629;  1908,  560,281. 

During  the  fiscal  year  with  an  allotment  of  $1,000  made  from  the  emergency 
appropriation  of  March  2,  1907,  the  usual  channel  depths  in  the  river  to 
Lafayette  Street  Bridge  were  restored. 

The  freight  rates  by  water  were  lowered  about  10  per  cent  during  the  last 
calendar  year,  and  have  been  lowered  about  35  per  cent  since  the  improvement 
was  undertaken. 

For  references  to  examinations  and  surveys  see  page  295  of  Report  of  the  Chief 
of  Engineers  for  1904,  and  House  Document  No.  1121,  Sixtieth  Ck)ngress,  second 
session. 

It  is  proposed  to  expend  the  available  balance  and  the  additional  appropria- 
tion recommended  for  maintenance  of  the  project. 

July  1,  1908,  balance  unexpended $37,548.50 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  3,  1909 10, 000. 00 

December  15,  1908,  allotted  from  emergency  appropriation,  act  of 

March  2,  1907 ._ 1,000.00 

Receipts   from    sales 16.45 

48,  564. 95 
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June  30, 1909,  amount  expended  during  fiscal  year : 

For  works  of  improvement $36,628.07 

For  maintenance  of  improvement 1, 000. 00 

$37, 628. 07 

July  1,  1909,  balance  unexpended 10,036.88 

July  1.  1909,  outstanding  llabiliUes 100. 00 

July  1,  1909,  balance  available 10, 836. 88 

=  t 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911,  for  maintenance  of  improvement,  exclusive  of  tbe  bal- 
ance unexpended  July  1,  1009 10,000.00 

HOLMES  RIVER,  FLORIDA,   FROM  VERKOK   TO  ITS   MOUTH. 

Holmes  River  empties  into  the  Choctawhatchee  River.  Before 
improvement  it  was  obstructed  by  sunken  logs,  fallen  timber,  and 
overhanging  trees,  and  was  only  available  for  navigation  by  small 
sailing  craft  and  barges,  which  occasionally  made  trips  up  to  Vernon. 

The  present  project  for  the  improvement  of  the  stream  provides 
for  making  a  navigable  channel  by  removing  lop  and  snags  from 
the  river  and  overhanging  trees  from  its  bamts  from  the  mouth  up 
to  the  town  of  Vernon. 

The  total  amount  expended  on  this  improvement  up  to  the  close  of 
the  fiscal  year  ending  June  13,  1909,  was  $16,085.38,  of  which 
$13,160.95  was  upon  Holmes  River  and  $2,160.80  upon  Lagrange 
Bayou. 

The  project  has  been  completed  and  additional  work  required  is  for 
maintenance. 

The  operations  during  the  year  consisted  in  snag^ng  for  mainte- 
nance of  the  channel  to  vemon,  the  head  of  navigation. 

The  importance  of  this  improvement  has  greatly  increased  in  the 
last  few  years,  and  five  steamers  are  now  engaged  in  the  large  and 
growing  trade  between  Vemon  and  Pensacola. 

The  commerce  of  the  stream  consists  of  cotton,  turpentine,  rosin, 
molasses,  honey,  and  miscellaneous  articles,  the  value  of  which  in 
1908  was  $640,000. 

As  this  river  is  the  only  means  of  transportation  in  that  section, 
there  is  no  basis  for  comparison  and  the  effect  of  the  improvement  on 
freight  rates  can  not  be  stated. 

July  1, 1908,  balance  unexpended $678. 25 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3.  1909 2,000.00 

2, 678. 26 
June  30, 1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 763.68 

July  1, 1909,  balance  unexpended 1, 914. 02 

July  1,  1909,  outstanding  liabilities 438. 24 

July  1,  1909.  balance  available 1, 476. 38 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  un- 
expended July  1,  1909 , —  2,000.00 

8.  Rep.  527,  61—2 ^20 
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INDIAN    RIVER,   FLORIDA,  BKnVEEN   GOAT  C*REEK   AND  JUPITER   INLET. 

Indian  River  is  a  narrow  sound  between  the  coast  and  an  outlying 
fringe  of  islands.  Before  improvement  the  ruling  depth  was  2.5  fedi. 
The  tide  is  negligible. 

The  project  adopted  in  1891  provides  for  a  continuous  channel  be- 
tween Goat  Creek  and  Jupiter  Inlet  5  feet  deep  at  mean  low  water 
and  at  least  75  feet  wide  in  the  straight  reaches,  with  as  much  greater 
width  as  may  be  required  in  the  turns.    The  estimated  cost  is  $44,000. 

The  total  expenditure  up  to  June  30, 1909,  was  $57,878.09,  of  which 
$21,191.23  was  for  maintenance.  As  a  result  a  channel  was  obtained 
5  feet  deep  and  nowhere  less  than  50  feet  wide  between  Goat  Creek 
and  Pecks  Lake. 

The  project  is  about  80  per  cent  completed. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable 
expenditure  in  fiscal  year  ending  June  30,  1911,  to  deepening  and 
widening  existing  channels,  completing  the  project,  and  to  work  of 
maintenance.  The  additional  work  proposed  is  to  make  the  improve- 
ment available. 

During  the  year  an  examination  disclosed  that,  due  to  the  fact  that 
the  spoil  banks  from  dredging  were  submerged  and  the  channel 
unmarked,  boats  were  continually  grounding  on  the  spoil  banks  and 
breaking  them  down  and  shoaling  the  channel.  To  prevent  this,  and 
as  an  aid  in  maintenance  dredging,  substantial  channel  marks  were 
established.  Maintenan^  dredging  is  required  at  several  places 
where  not  over  4  feet  of  water  exists,  which  is  the  maximum  depth 
which  can  be  carried  June  30,  1909. 

The  improvement  has  had  no  effect  on  railroad  freight  rates,  as  the 
stream  has  no  connection  with  a  deep-water  port.  The  river  is  much 
used  by  those  engaged  in  vegetable  and  fruit  culture  as  a  line  of  com- 
munication between  packing  houses  and  the  nearest  railroad  station, 
thus  causing  a  very  considerable  saving  to  the  producer.  The  river 
is  an  important  link  in  the  inside  passage  alon^  tne  east  coast  of  Flor- 
ida and  is  much  used  by  launches  and  an  auxiliary  schooner  trading 
between  Lake  Worth  and  Jacksonville.  The  length  of  navigable 
channel  under  improvement  by  the  Government  is  77  miles.  The 
stream,  or,  more  properly,  the  sound,  is  navigable  in  fact,  partly 
through  private  canals,  from  St.  Augustine  to  Key  West,  a  distance 
of  490  mues. 

It  has  been  impracticable  to  secure  trustworthy  statistics  of  this 
commerce,  but  it  is  very  considerable. 

Jupiter  Inlet. — ^This  inlet  having  closed  again,  an  allotment  of 
$e,000  was  made  June  8,  1909,  from  the  appropriation  of  $300,000 
provided  by  the  emergency  river  and  harbor  act  of  March  3,  1905,  to 
restore  the  opening.  Work  under  this  allotment  will  begin  shortly 
after  the  close  of  the  fiscal  year. 

The  total  expenditure  to  June  30,  1909,  was  $1,500. 

July  1,  X908,  balance  unexpended $3, 642. 26 

July  27,  1908,  and  Jane  8,  1909,  allotments  (|2,000  each)  from  emer- 
gency appropriation,  act  of  March  3,  1905 4, 000. 00 

Amount  allotted  from  appropriation  by  river  ^nd  harbor  act  ap- 
proved March  3,  IWb 4,060.00 

Reeelptti  from  sales 5.00 

11, 647. 26 
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June  30,  1900,  amount  expended  during  fiscal  year,  for 

maintenance  of  improvement 98,505.73 

Refunded  to  credit  of  emergency  appropriation 2, 000. 00 

$7,506.78 

Joly  1, 1900,  balance  unexpended 4, 141. 53 

July  1,  1909,  outstanding  liabiUtlea 560.00 

July  1,  1909,  balance  available 3, 591.  53 

Amount  (estimated)  required  for  completion  of  existing  project 9,000.00 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911,  for  worlES  of  improvement  and  for  maintenance,  exclusive 
of  tlie  balance  unexpended  July  1,  1909 _-_._  13,000.00 

KISfllMMEB  RIVER,  FLORIDA. 

Before  improvement  the  Kissimmee  Biver  was  tortuous,  shallow, 
and  obstructed  by  snags  and  overhanging  frees.  At  ordinary  stages 
the  least  depth  was  about  2  feet,  and  in  dry  seasons  navigaticm  was 
alt<^ether  suspended.  Canals  had  been  made  through  some  of  the 
worst  bends  by  private  enterprise. 

The  project  aaopted  June  13,  1902,  provided  for  a  channel  30  to 
60  feet  wide  and  3  feet  deep  at  ordinai*y  low-water  stages  in  the  Kis- 
simmee River  (including  the  connecting  canals  and  lakes)  from  the 
town  of  Kissimmee  to  Fort  Bassin^er,  and  for  a  channel  25  feet  wide 
and  3  feet  deep  in  Istokpoga  Creek.  The  estimated  cost  of  the  im- 
provement was  $24,220.90. 

The  total  expenditure  up  to  June  30, 1909,  was  $27,138.72,  of  which 
$6,362.64  was  lor  maintenance.    The  project  is  completed. 

The  result  has  been  a  deepeningof  the  channel  to  a  depth  of  3  feet 
from  the  town  of  Kissimmee  to  Fort  Bassinger,  at  ordinary  stages 
of  the  river,  and  the  clearing  of  Istokpoga  Creek. 

The  town  of  Kissimmee  is  at  the  head  of  navigation.  The  stream 
is  navigable  in  fact  to  the  Gulf  of  Mexico,  via  £ake  Okechobee  and 
Caloosahatchee  Kiver,  a  distance  of  309  miles.  During  periods  of 
extreme  drought  the  river  is  navigable  for  launches  only,  but  during 
eight  months  of  the  year  steamboat  navigation  is  possible. 

The  commerce  of  Kissimmee  River  is  in  lumber,  cattle,  fish,  naval 
stores,  fruits,  vegetables,  and  general  merchandise. 

Tonnage  by  years:  1901,  3,670;  1902,  9,655:  1903,  10,652;  1904, 
2,863;  1905,  9,911;  1906,  10,111;  1908  (estunated),  10,000. 

The  improvement  of  the  stream  has  lowered  freight  rates  on  the 
supplies  handled  75  per  cent.  There  is  no  rail  communication  to  the 
country  adjacent  to  this  stream,  the  only  other  line  of  supply  being 
by  wagon  line  over  poor  roads. 

Failure  to  maintain  the  stream  in  its  present  improved  state  would 
be  no  less  than  a  calamity  to  those  living  in  the  lower  Kissimmee 
valley. 

During  the^  year  $2,703.10  has  been  expended  in  clearing  away 
overhanging  limbs,  in  closing  subsidiarv  channels,  and  in  dreogins. 

On  June  30,  1909,  there  is  an  available  channel  having  a  depth  of 
24  inches,  barelj  sufficient  for  the  steamboats  operating  on  the  stream. 
^  appropriation  recommended  is  for  maintenance  of  the  improve- 
ment. Tm  work  proposed  is  to  make  the  improvement  available  for 
Die  ensaing  year. 
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July  1,  1908,  balance  unexpeuded |2,785.38 

May  21,  19(^,  allotted  from  emergency  appropriation  act  of  March  3, 

1905 ^ 600.00 

Beceipts  from  sales - 20.00 

3, 411. 38 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement      2, 703. 10 

July  1, 1909,  balance  unexpended 708. 28 

July  1, 1909,  outstanding  liabilities 300.00 

July  1,  1909,  balance  available 408. 28 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30, 1911,  for  maintenance  of  improvement,  exclusive  of  the  balance 
unexpended  July  1,  1909 s. 10,000.00 

OKLAWAHA  RIVER,  FLORIDA. 

Before  improvement  this  river  was  obstructed  by  snags,  accumula- 
tion of  drift,  and  overhanging  trees. 

The  project,  adopted  in  1891,  was  to  clear  the  river  of  obstructions, 
so  as  to  give  a  navigable  channel  4  feet  deep  at  mean  low  stage  from 
the  mouth  to  Leesburg,  a  distance  of  94  miles,  at  an  estimated  cost 
of  $26,000.  This  was  modified  by  the  river  and  harbor  act  of  March 
2, 1907,  which  provided  for  removing  obstructions  and  deepening  the 
channel  to  6  feet  at  mean  low  water  From  the  mouth  of  the  Oklawaha 
to  the  head  of  Silver  Spring  Run  at  an  estimated  additional  cost  of 
$15,000.  This  project  is  printed  in  House  Document  No.  782,  Fifty- 
ninth  Congress,  first  session. 

Up  to  June  30,  1909,  the  total  expenditure  under  this  project  was 
$38,894.41,  of  which  $16,292.12  was  for  work  of  maintenance. 

As  a  general  result,  there  is  a  fairly  well-cleared  channel  6  feet 
deep  for  the  first  32  miles  of  the  stream,  a  practicable  channel  4  feet 
deep  at  ordinary  low  stages  of  the  river  to  Silver  Springs  Run,  53 
miles  from  the  St.  Johns  River,  and  a  channel  3  feet  deep  at  ordinary 
stage  of  water  to  Leesburg,  94  miles  from  the  mouth.  Leesburg  is 
the  head  of  steamboat  navigation. 

Silver  Springs  Run,  6^  miles  long  from  the  Oklawaha  to  its  head 
at  Silver  Springs,  affords  the  best  channel  of  the  entire  route. 

As  a  result  of  the  expenditure  for  maintenance,  several  shoal  places 
have  been  dredged  ana  many  snags  and  overhanging  trees  removed. 

The  original  project  is  believed  to  be  about  55  per  cent  completed, 
but  owing  to  the  fact  that  logs  and  snags  are  carried  by  freshets  into 
the  stream  or  moved  from  the  sides  into  the  channel,  more  work  will 
have  to  be  done  that  can  be  estimated  from  examination  or  survey. 

During  freshets  the  water  sometimes  rises  to  a  height  of  4  feet 
above  its  normal  stage. 

The  improvement  has  had  no  appreciable  effect  upon  freight  rates. 

The  commerce  concerned  is  small.  The  boats  using  the  river  are 
chiefly  excursion  steamers,  which  run  during  the  winter  months. 
One  steamer,  however,  runs  regularly  during  the  entire  year  and 
affords  the  only  means  of  communication  for  me  adjacent  country. 

A  considerable  revival  in  interest  in  this  stream  is  noticeable  amon^ 
the  business  men  at  Leesburg,  which  is  situated  at  the  head  of  navi- 
gation, and  at  Ocala,  which  is  situated  6  miles  from  the  head  of 
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Silver  Springs  Run,  and  it  is  auite  probable  that  the  completion  of 
the  project  would  have  a  yerj  aecided  effect  on  railroad  rates.  The 
river  is  navigable  in  fact  to  Laike  Apopka,  130  miles. 

Tonnage  by  years:  1898,  4,481;  1899,  4,291;  1900,  4,847;  1901, 
4,530;  1906,  9,298;  1907,  9,129;  1908,  80,279. 

On  March  17, 1909,  the  sum  of  $4,000  was  allotted  from  the  appro- 
priation of  $8,185,750  provided  by  the  river  and  harbor  act  of  March 
3,  1909,  to  be  applied  to  the  maintenance  of  this  improvement  No 
work  had  been  done  under  this  allotment  at  the  end  of  the  fiscal  year. 
The  amount  expended  was  for  examination  of  the  channel  ana  for 
engineering  contingencies. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure in  the  fiscal  year  ending  June  30,  1911,  to  making  certain 
cut-offs,  dredg^ing  shoals,  and  removing  snags  and  overhanging  trees 
in  the  lower  river,  and  in  deepening  shoal  places  in  the  upper  river. 
The  additional  work  propos^  is  for  the  purpose  of  extension  of 
benefits  and  for  maintenance. 

July  1,  190S.  balnnce  unexpended $189.64 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 4,000.00 

4, 189.  04 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 84. 06 

July  1,  1909,  balance  unexp^ided 4,106.69 

Amount  (estimated)  required  for  completion  of  existing  project 18,208.07 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911,  for  works  of  improvement  and  for  maintenance,  exclusive 
of  the  balance  unexpended  July  1,  1909 20,710.00 

ORANGE  RIVER,  FLORTOA. 

These  works  were  consolidated  by  the  act  of  June  13,  1902. 

(a)  Orange  River. — ^Before  improvement  the  least  depth  was  2.5 
feet  at  mean  low  water,  and  the  channel  was  obstructed  by  snags  and 
overhanging  trees. 

The  project,  adopted  June  13,  1902,  provides  for  a  channel  50  feet 
wide  and  4  feet  deep  at  mean  low  water  from  the  mouth  of  the  river 
to  the  head  of  navigation.    The  estimated  cost  was  $2,500. 

The  total  expenditure  to  June  30, 1909,  was  $4,000,  of  which  $2,000 
was  for  work  of  maintenance.  No  work  was  done  during  the  past 
year. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  ex.^ 
penditure  in  fiscal  year  ending  June  30,  1911,  to  maintenance. 

There  is  now  a  navigable  channel  50  feet  wide  and  4  feet  deep  at 
mean  low  water  from  the  mouth  of  the  river  to  the  head  of  naviga- 
tion, excepting  in  the  upper  portion  of  the  river  the  full  channel 
width  could  not  be  obtained  on  account  of  the  river  width  being  less 
than  50  feet. 

The  mean  rise  and  fall  of  the  tide  is  1  foot.  The  annual  variation 
of  water  level  on  account  of  freshets  is  about  2  feet.  The  maximum 
draft  that  can  be  carried  at  mean  low  water  is  4  feet. 

The  head  of  navigation  is  the  iron  bridge  at  Buckingham,  about  6} 
miles  from  the  mouth  of  the  river. 
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The  commerce  of  Orange  River  is  in  fruits,  vecetableB,  fertiliaers, 
lumber,  and  general  merchandise.  The  value  of  the  commeroe  for 
the  year  1907  was  $277,669.34. 

Tonnage  by  years:  1896,  1,250;  1902,  7,156;  1903,  8,656;  1904, 
3,099 ;  1905,  2,074 ;  1906,  6,268 ;  1907,  4,002 ;  1908,  8,936^. 

The  freight  rates  are  practically  the  same  as  before  the  improve- 
ment was  made. 

This  river  has  previously  been  united  with  the  Charlotte  and 
Caloosahatchee  rivers  in  appropriations,  and  the  following  mon^ 
i^tatement  applies  to  the  group : 

OONSOLIOATSZ). 

July  1,  1908,  balance  miexiiended $3,031.24 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1900 l,000.6d 

4,031.24 

June  30,  1909,  amount  exiwnded  during  fiscal  year : 

For  works  of  improvement $31.  24 

For  maintenance  of  improvement 54.44 

85.68 

July  1,  1909,  balance  unexpended 3,945.56 

•-'    "         '  »■ 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911,  for  maintenance  of  improvement,  exclusive  of  the  balance 
unexpended  July  1,  1909 5,00O.iK^ 

ST.  JOHNS  BIVER,  FliORIDA. 

(a)  St.  Johns  River,  Jacksowoille  to  the  ocean. — ^This  work  in- 
cludes the  improvement  of  the  bar  at  the  river  mouth  and  tiie  im- 
provement of  the  channel  from  the  bar  to  Jacksonville,  a  distance  of 
27.5  miles.  Before  improvement  there  was  a  varying  channel  across 
the  bar,  sometimes  5,  sometimes  7  feet  deep,  and  shifting  in  location 
through  a  north  and  south  range  of  1  mile.  Between  the  bar  and 
Jacksonville  the  channel  had  a  least  mean  low- water  depth  (at  Dames 
Point)  of  11.5  feet. 

The  range  of  tide  is  5.22  feet  at  the  bar,  4.3  feet  at  Mayport,  1.8 
feet  at  Dames  Point,  and  0.8  foot  at  Jacksonville. 

The  first  project  of  improvement,  adopted  in  1879,  contemplated 
a  channel  15  feet  deep  at  mean  low  water  from  Jadcsonville  to  the 
ocean.  This  was  to  be  obtained  by  dredging  and  building  training 
walls  in  the  river  and  by  building  two  stone  jetties  converging  upon 
the  bar,  1,600  feet  apart  at  their  outer  ends.  Under  this  project  the 
sum  of  $1,417,000  was  expended.  *  As  a  result  the  bar  channel  was 
fixed  and  deepened  to  13  leet,  and  the  river  channel  was  deep^ied  to 
16.5  feet. 

The  present  project,  adopted  in  1896  and  modified  in  1908,  con* 
templates  a  channel  from  Jacksonville  to  the  ocean  800  feet  wide  and 
&4  feet  deep,  except  at  Dames  Point,  where  the  width  was  to  be  400 
feet  and  the  depth  25  feet,  this  channel  to  be  obtained  bv  dred^ 
and  building  training  walls  in  the  river  and  by  raising  and  exten 
the  jetties.  The  estimated  cost  was  $2,109,750,  increased  in  1908  to 
$2,176,750,  of  which  $67,000  remains  to  be  approi>riated. 
.  The  funds  appropriated  have  been  expended  in  building  a  sea- 
going suction  dredge  {St.  Johns)  and  a  nver  dredge  {Jacksonville)^ 
m  dredging  with  the  plant  thus  provided  and  by  contract,  in  building 
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training  walls,  and  in  raising  and  extending  the  jetties  at  the  en- 
trance. The  total  expenditure  to  June  30,  1909,  was  $2,265,480.80, 
of  which  $175,175.99  was  for  construction  of  a  seagoing  dredge  and 
$227,983.39  for  work  of  maintenMice.  The  result  has  l^n  the  com- 
pletion of  the  channel  contemplated  by  the  project,  excepting  through 
the  shoals  at  Trout  Creek  and  at  White  Shells.  At  the  first  place 
the  channel  is  only  about  230  feet  wide,  the  remaining  70  feet  being 
obstructed  by  rock  and  soft  material. 

At  White  Shells  the  channel  is  narrowed  about  60  feet  by  a  ledge 
of  coquina  rock  and  has  filled  in  until  its  widUi  is  not  more  than  l50 
feet  Shoaling  occurred  in  Browns  Creek  cut  and  in  Fulton  cut,  re- 
quiring woik  of  maintenance.  In  these  localities  the  United  States 
dredge  Key  West  removed  from  the  channel  153,067  cubic  yards  of 
material  at  a  cost  of  $10,000,  restoring  projected  depths  through  these 
cots  to  a  width  varying  from'  150  to  300  feet.  Shotting  at  Mile  Point 
cut  and  at  White  Shells  cut  has  occurred,  and  contract  has  been  en- 
tered into  for  dredging  at  these  localities  under  the  allotment  of 
$300,000  for  the  maintenance  of  this  work  made  from  the  appropria- 
tion of  $B,185,750  in  the  river  and  harbor  act  of  March  3,  1909. 
Under  this  same  allotment  contract  has  been  entered  into  for  raising 
the  outer  1,500  feet  of  the  north  jetty  and  filling  in  critical  points  in 
the  middle  section  of  that  jetty  and  along  the  south  jetty. 

On  account  of  the  shoaling  at  Mile  Point  and  White  Shells,  the 
projected  depth  of  24  feet  at  mean  low  tide  is  not  available,  it  being 
reduced  to  22  feet  at  Mile  Point,  but  practically  a  channel  having 
a  least  available  depth  of  24  feet  does  exist,  since  the  increased  tidal 
rise  at  the  shoal  locsdities  over  that  in  the  upper  portion  of  the  river 
compensates  for  the  decreased  depth  at  low  tide. 

The  increased  length  and  draft  of  the  ships  now  entering  the  port 
of  Jacksonville  indicates  that  widening  is  needed  at  several  bends 
in  the  channel,  notably  at  the  upper  end  of  Fulton  Beach  and  Browns 
Creek  and  at  the  New  Berlin  bend.  The  increased  size  and  sjieed 
of  the  combined  passenger  and  freight  steamers  plying  this  river 
has  caused  a  considerable  washing  of  banks  at  several  places  in  the 
river  and  indicates  the  necessity  of  bank  revetment  at  these  points 
and  of  increased  height  of  some  secticms  of  the  training  walls. 

The  channel  between  the  jetties  has  maintained  itself  r^narkably 
during  the  year,  indicating  that  the  jetties  may  be  relied  upon  to  do 
their  work  with  efficiency  if  properly  maintained. 

The  channel  over  the  outer  bar  continues  to  increase  in  cross  see* 
tion,  especially  in  depth,  indicating  that  a  depth  over  the  preseot 
projected  one  could  prdjably  be  maintained  were  the  channel  through 
Wards  Bank  trained  and  concentrated  by  dredging.  It  is  belierried 
that  to  properly  continue  their  present  effieiencv,  the  north  jetty 
^ould  be  restored  throughout  to  its  projected  tieight  and  section 
and  that  the  south  jetty  should  be  also  raised  to  its  original  height 
ftr  at  least  one-half  its  length. 

The  district  oflfeer  estimates  that  the  sum  of  $200,000  will  be  re- 
quired for  restoring  the  jetties  to  their  original  cross  section  wheva 
indicated  as  bdng  desirable ;  that  $85^000  will  be  required  for  main- 
tanance  by  dredging  and  widening  at  bends  and  for  necessary  bank 
protection,  a  total  of  $285,000,  in  addition  to  the  sum  of  $^^^00 
required  to  complete  the  channel  at  Trout  Oedc  irtioal.  The  project 
it  97  per  ceat  oomptoted. 
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The  river  and  harbor  act  of  1909  provided  for  a  survey  of  this  river 
with  a  view  toward  adopting  a  more  extended  project.  Should  re- 
port on  this  survey  lead  to  the  adoption  of  a  new  project,  the  esti- 
mate for  maintenance  would  be  materially  changed. 

Were  it  not  for  the  improvement,  freight  rates  from  Florida  to 
northern  points  would  be  50  per  cent  greater  than  they  are. 

The  St.  Johns  River  is  navigable  in  fact  from  the  mouth  to  Lake 
Washington,  a  distance  of  276  miles,  but  for  deep-draft  vessels  only 
as  far  as  Jacksonville,  27.5  miles.  The  head  of  steamboat  navigation 
is  Lake  Poincett,  252  miles  from  the  mouth. 

The  estimated  value  of  the  commerce  for  1908  is  $60,000,000. 

Tonnage  by  years:  1898,  494,474;  1899,  816,477;  1900,  649,221; 
1901,  700,179;  1902,  903,191;  1903,  1,052,076;  1904,  1,000,316;  1905, 
1,406,647;  1906,  2,455,101;  1907,  2,485,610;  1908,  1,589,126. 

The  decrease  in  tonnage  over  that  given  for  the  years  1906  and 
1907  is  due,  in  large  part,  to  the  decided  falling  off  in  lumber  ship- 
ments caused  by  the  general  commercial  depression  existing  through- 
out the  country.  In  other  respects  than  that  of  actual  tonnage  the 
commercial  activities  of  the  port  have  largely  increased,  due  to  the 
improved  channel.  The  first  shipment  of  pnosphate  rock,  amounting 
to  1,600  tons,  was  made  during  December,  1908,  and  charters  have 
already  been  made  for  a  shipment  of  at  least  200,000  tons  of  this 
product  during  1909. 

During  1908  the  following  transportation  lines  were  established 
to  this  port: 

The  Gans  Line  and  Burg  Line  to  German  ports,  and  the  Logan 
Line  to  Liverpool ;  the  Merchants  and  Miners'  Line  have  made  Jack- 
sonville their  southern  terminus,  giving  triweekly  sailings  to  Balti- 
more and  Philadelphia;  The  Jacksonville  and  Tropical  Steamship 
Line,  plying  between  Jacksonville,  Fla.,  and  Habana,  Cuba. 

To  properly  estimate  the  value  of  the  commerce  of  the  port  is  very 
difficult,  as  tne  value  of  merchandise  shipments,  the  most  valuable 
portion  of  the  commerce,  is  known  only  to  the  consignees.  The  more 
valuable  shipments,  such  as  cotton,  merchandise,  tobacco,  etc.,  have 
increased,  in  spite  of  the  general  business  depression,  so  considerably 
as  to  almost  if  not  quite  balance  the  falling  off  in  tne  lumber  trade. 
It  is  believed,  therefore,  that  the  estimate  of  $60,000,000  for  the 
value  of  the  commerce  is  not  too  large  for  the  last  year. 

During  the  first  six  months  of  1909  the  foreign  commerce  of  this 
port  amounted  to  $1,366,453.08,  as  against  $353,670.10  for  the  same 
months  of  last  year,  and  the  net  tonnage  of  ships  entering  and  clear- 
ing during  the  months  of  April  and  May  amounted  to  over  500,000 
tons. 

The  port  statistics  for  the  year  are  accurate,  having  been  carefully 
compiled  by  a  thoroughly  efficient  man  employed  by  the  Jacksonville 
Board  of  Trade  solely  for  that  purpose. 

More  detailed  information  may  be  found  in  reports  of  the  Chief 
of  En^neers  as  listed  on  page  329  in  Report  of  tne  Chief  of  Engi- 
neers for  1907. 

It  is  proposed  to  expend  the  available  balance  in  prosecuting  the 
work  of  raising  the  jetties  and  maintenance  dredging  under  contract 
and  with  hired  plant. 

'   It  is  proposea  to  apply  the  amount  estimated  as  a  profitable  ex^^ 
penditure  in  the  fiscal  year  ending  June  30,  1911,  to  widening  the 
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channel  at  turns  and  cntical  points,  to  shore  protection,  and  to  main- 
tenance of  jetties.  This  work  is  required  to  make  the  improvement 
available  to  the  class  of  traffic  invitea  by  the  depth  of  channel. 

July  1,  1908,  balance  unexpended $1,304.50 

August  21,  1908,  allotted  from  emergency  appropriation,  act  of 
March  3,  1905 10,000.00 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  3,  1909 300,000.00 

Receipts  from  sales 7.70 

311, 312.  20 
June  30, 1909,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 11,  d71. 75 

July  1,  1909,  balance  unexpended >—  299,040.45 

July  1,  1909,  outstanding  liabilities 154.20 

July  1,  1909,  balance  available 299.486.25 

Amount  (estimated)  required  for  completion  of  existing  project 07,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of 
the  balance  unexpended  July  1,  1909 250,000.00 

(6)  St.  Johns  River  J  opposite  the  city  of  Jacksonville. — The 
project  for  improving  the  St.  Johns  River  from  Jacksonville  to  the 
ocean  provides  for  a  channel  24  feet  deep.  Between  the  channel  and 
the  pierhead  lines  at  the  city  of  Jacksonville  the  depths  are  in  many 
places  considerably  less  than  24  feet.  A  project  for  securing  a  depth 
of  24  feet  at  mean  low  water  from  the  existing  channel  to  the  pierhead 
line  on  the  left  bank  of  the  river,  between  the  Florida  East  Coast 
Railway  bridge  and  Hogans  Creek,  was  adopted  b]^  the  river  and 
harbor  act  of  March  2, 1907.  The  estimated  cost  (raised  in  1908)  i^ 
$586,500. 

Work  upon  this  project  began  October  1,  1907.  The  work,  as  far 
as  available  funds  permit,  is  nearly  completed,  the  contractor  now 
being  engaged  in  clearing  up  after  the  dipper  dredge. 

The  total  expenditure  to  June  30,  1909,  was  $309,998.61.  of  which 
$3,500  was  expended  for  purchase  of  a  site  for  a  warenouse  and 
wharf  for  the  plant  engaged  on  the  St.  Johns  River  work,  and 
$1,105.82  for  surveys  necessary  to  relocation  of  harbor  line  monu- 
ments. 

Upon  completion  of  the  present  contract  the  entire  work  will  be 
about  60  per  cent  completed.  The  result  has  been  a  deepening  to 
about  24  leet  over  the  area  between  the  Florida  East  Coast  Railway 
bridge  and  the  lower  Clyde  Line  docks,  but  the  clear  depth  has  not 
yet  been  secured. 

The  average  rise  and  fall  of  tide  is  0.8  foot,  although  under  special 
conditions  the  river  sometimes  rises  to  a  height  of  3  teet  above  mean 
low  water. 

For  commercial  statistics  and  other  general  information,  reference 
is  made  to  the  current  report  and  summary  on  improvement  of  St. 
Johns  River,  Florida. 

The  work  so  far  completed  has,  it  is  believed,  had  an  advantageous 
effect  on  freight  rates,  as  it  has  permitted  deeper-diraft  vessels  to 
reach  the  wharves,  thus  obviating  the  necessity  of  lightering  to 
midstream. 
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It  is  proposed  to  apply  the  amount  which  is  estimated  as  a  profitable 
expenditure  in  fiscal  year  ending  June  80,  1911,  to  the  completion  of 
the  project  which  is  necessary  to  extend  the  benefits  over  the  entire 
frontage  contemplated. 

July  1,  1908,  balance  uaexpended $280, 140. 12 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of 
improvement i 107, 647. 78 

July  1,  1909,  balance  unexpended 61,501.89 

July  1,  1909,  outstanding  liabilities 30,799.51 

July  1,  1909,  balance  available 30, 701. 6S 

July  1,  1909,  amount  covered  by  uncompleted  contracts 13, 64S.  20 

Amount  (estimated)  required  for  completion  of  existing  project 215,000.00 

asm  .-rss: 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane 
80,  3911,  for  works  of  improvement,  exclusive  of  the  balance 
unexpended  July  1,  1909 215,000.00 

(c)  St,  Johns  River.  Jacksonville  to  Lake  Harney. — Report  on  a 
recent  survey  is  printed  in  Honse  Document  No.  1111,  Sixtieth  Con- 
gress, second  session.  Following  is  the  letter  of  the  Chief  of  Engi- 
neers submitting  the  same: 

Wab  Depabtmrnt, 
Office  of  the  Ohu7  of  EN6iifi»BS, 

Washington^  December  4t  1908. 

Sib  :  I  have  tiie  honor  to  submit  herewith  for  transmission  to  Congress  reports 
of  June  3,  1907,  by  MaJ.  Francis  R.  Shunlc,  Corps  of  Engineers,  on  preliminary 
examination  of  St.  Johns  River,  Florida,  from  Jacksonville  to  Sanford  and  from 
Sanford  to  Lake  Harney »  and  reports  of  October  1,  1908,  with  maps,  by  Oapt. 
George  R.  Spalding,  Corps  of  Engineers,  on  «urv^  of  St.  Johns  River  from 
Palatka  to  Sanford  and  from  Sanford  to  Lake  Harney,  these  examinations  and 
surveys  having  been  made  under  authority  of  two  items  in  section  3  of  the 
river  and  harbor  act  approved  March  2,  1907. 

Of  that  portion  of  the  St.  Johns  River  from  Jacksonville  to  Sanford  (named 
in  one  item  of  the  act)  the  section  between  Jacksonville  and  Palatka  is  at 
present  being  improved  under  a  project  which  provides  for  securing  a  depth 
of  13  feet  and  width  of  200  feet.  Some  work  has  also  beeu  done  in  the  section 
between  Palatka  and  Sanford  with  a  view  to  obtaining  a  depth  of  5  feet  at 
mean  low  stage. 

In  his  report  on  the  preliminary  examination  Major  Shunk  expressed  the 
opinion  that  the  advisability  of  further  improvement  d^)ended  upon  the  coet 
of  the  work,  and  he  recommended  a  survey  of  the  whole  reach  from  Jackson- 
ville to  Sanford.  Th?s  recommendation  of  the  district  officer  wsis  concurred  iu 
by  the  division  engineer.  Col.  Dan  C.  Kingman,  Corps  of  Engineera  From  the 
facts  and  for  the  reasons  given  in  its  report  of  July  29, 1907,  however,  the  Board 
of  Engineers  for  Rivers  and  Harbors  concluded  that  further  iiuproveuient  of 
the  river  between  Jacksonville  and  Palatka  would  not  be  Justified  at  the  present 
time,  and  recommended  a  survey  from  the  latter  point  to  Sanford  only.  The 
Chief  of  Engineers  concurring  in  the  views  of  the  Board,  recommendation 
accordingly  was  made  to  the  Secretary  of  War,  and  survey  from  Palatka  to 
Sanford  only  was  ordered. 

In  his  survey  report  of  October  1,  1908,  Captain  Spalding  presents  an  estimate 
of  cost  of  the  necessary  dredging  to  secure  a  channel  8  feet  deep  at  mean  low 
water  and  100  feet  wide  from  Palatka  to  Sanford,  amounting  to  $109,000,  and 
$6,000  annually  for  maintenance  after  eompletion.  I  eonein*  in  the  view  ef  the 
district  ofiicer,  the  division  engineer,  and  the  Board  of  B^nginaers  for  Rivezss 
and  Harbors  that  this  section  of  the  river  is  worthy  of  improvemeat  to  the 
extent  indicated. 

The  division  engineer  differs  with  the  district  officer  as  to  the  details  of  the 
work  proposed  at  a  given  point,  but  it  Is  believed  that  this  is  a  natter  that  nay 
properly  be  left  for  determination  at  the  time  when  the  work,  if  ailthoriaedt 
shall  actually  be  undertaken. 

No  work  has  ever  been  done  by  the  United  States  on  St.  Johns  River  between 
Sanford  and  Lake  Harney.    The  plan  of  improvement  presented  by  Captain 
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8pftkliiig's  separate  report  of  October  1,  1008,  bas,  for  its  object  the  securiDg  of 
a  dkanuel  between  these  points  5  feet  deep  at  mean  low  water  and  100  feet 
wide,  at  an  estimated  first  cost  of  $20,000,  and  $1,000  a  year  for  maintenance 
after  completion. 

I  concur  in  the  opinion  of  the  district  officer,  the  diyisfon  engineer,  and  the 
Board  of  Engineers  for  Rivers  and  Harbors  that  this  reach  of  the  river  is 
worthy  of  improvement  to  the  extent  proposed. 

While  the  examinations  and  surveys  herein  cousidered  were  autborizeil  by 
two  separate  items  in  the  act,  the  relation  between  the  sections  of  the  river 
involved  is  so  intimate  that  it  seems  expedient  to  present  them  together :  nud  1 
recomnieDd  that,  should  Ck>ngre68  decide  to  adopt  the  two  separate  platis  of 
Improvement  proposed,  the  work  be  authorized  under  one  appropriation  for 
improving  St.  Johns  River  from  Palatka  to  Lake  Hnmey,  rather  than  under 
two  appropriations  for  the  separate  sections  estimated  for,  i.  o.,  from  Palatka 
to  Sanford  and  from  Ranford  to  Lake  Harney. 

Very  respectfully,  W.  L.  Marshall, 

Chief  of  Enffineers,  V.  S.  Ann)/. 

The  Secbetabt  of  Wab. 

The  commerce  on  this  stretch  of  river  is  rroorted  to  amount  to  a 
little  over  60,000  tons,  and  to  be  increasing.  The  existence  of  a  com- 
merce of  this  size  on  a  portion  of  the  river  where  no  improvement 
has  been  undertaken  would  appear  to  warrant  the  assumption  that 
further  development  will  result  from  improved  facilities  for  naviga- 
tion. 

WITHLAOOOCHEE  RIVBR,  FLORIDA. 

Before  improvement  the  entrance  to  the  Withlacoochee  River  was 
crooked  and  obstructed  by  reefs.  The  least  depth  at  mean  low  wster 
was  about  3  feet.  Vessels  loaded  and  discharged  at  an  anchoram 
(called  the  l(Muiing  pool)  about  9  miles  from  uie  entrance.  Inside 
the  mouth  there  was  a  depth  of  7  to  8  feet  as  far  as  Inglis,  a  distance 
of  9  miles. 

The  original  project,  adopted  in  1879,  provided  for  a  channel  hav« 
ing  an  available  depth  of  2  feet  during  aoout  half  the  year  from  the  . 

mouth  of  the  river  to  Pembertons  Ferry,  a  distance  of  77  miles,  and  J 

was  completed  in  1892,  at  a  cost  of  $24,403.62.  A  balance  of  $296.38, 
together  with  $5,000  from  the  consolidated  appropriation  made  by 
the  river  and  harbor  act  of  1902,  was  applied  to  the  construction  of 
the  dred^  Florida. 

A  project  adopted  June  13,  1902,  provided  for  straightening  the 
channel  from  the  loading  pool  to  the  river  mouth  and  deepening  it 
to  8  feet,  and  for  work  of  maintenance. 

The  amount  expended  to  June  30,  1907,  was  $30,000.41.  As  a  re- 
sult a  channel  was  obtained  with  a  least  depth  of  7.8  feet  at  mean 
low  water  and  a  least  width  of  60  feet  through  the  most  obstructive 
shoals. 

A  good  deal  of  dredging  has  been  done  by  the  Port  Inglis  Terminal 
Company,  under  pKermission  granted  by  the  Secretary  of  War. 

The  present  project,  adopted  by  the  river  and  harbor  act  of  March 
2y  1907,  provides  for  a  channel  100  feet  wide  and  10  feet  deep  at  mean 
low  water  from  Port  Inglis  to  the  anchorage  in  the  Gulf  of  Mexico, 
at  an  estimated  cost  of  $215,400  and  $5,000  annually  for  maintenance. 
The  act  authorized  continuing  contracts  for  completing  the  work  in 
the  simi  of  $150,000,  all  of  which  has  been  appropriated.  Work 
under  this  project  began  April  11,  1908,  and  at  the  end  of  the  fiscal 
year  the  project  was  about  20  per  cent  completed.  The  amount  ox- 
pended  on  present  project  to  June  30, 1909,  was  $47,619. 
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The  head  of  steamboat  navigation  is  at  the  county  bridge,  about  2 
miles  below  Istachatta,  or  76  miles  above  the  mouth.  The  river  is 
navigable,  in  fact,  to  Dobes  Fish  Hole,  about  112  miles  above  the 
moutn. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure in  the  fiscal  year  ending  June  30,  1911,  to  maintenance  in 
order  to  keep  available  the  unprovement  secured  under  both  old  and 
new  projects. 

The  mean  rise  and  fall  of  tide  at  Withlacoochee  River  entrance  is 
2.8  feet.  The  annual  variation  of  water  surface  in  the  upper  river 
on  account  of  freshets  is  about  6  feet. 

Length  of  the  navigable  channel  from  the  loading  pool  in  the 
Gulf  of  Mexico  to  Port  Inglis,  at  mouth  of  the  river,  is  9  miles; 
thence  up  the  river  to  Inglis,  9  miles;  thence  to  Pembertons  Ferry, 
68  miles. 

The  commerce  of  Withlacoochee  River  is  in  phosphate,  lumber, 
coal,  iron  pyrites,  and  general  merchandise.  Port  Inglis,  at  mouth 
of  the  river,  is  a  subport  of  entry.  Vessels  ply  regularly  from  the 
anchorage  basin  off  the  river  entrance  to  European  ports  with  cargoes 
of  phosphate. 

The  value  of  commerce  for  1908  was  $2,000,000. 

Tonnage,  by  years:  1899,  4,941;  1900,  2,560;  1902,  74,047;  1903, 
115,269;  1904,  123.369;  1905,  249,884;  1906,  181,226;  1907,  206,509; 
1908,  198,610. 

The  freight  rates  have  been  reduced  about  30  per  cent  since  the 
improvement  was  begun.  ^ 

It  is  proposed  to  expend  the  available  funds  for  dredging. 

For  report  on  preliminary  examination  and  survey  authorized  by 
the  river  and  haroor  act  of  March  3,  1905,  see  House  Document  No. 
483,  Fifty-ninth  Congress,  second  session. 

July  1,  190S,  balance  unexpended $164,210.31 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909_      50, 000. 00 

214,  210. 31 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  ot 

improvement  46. 429. 31 

July  1,  1909,  balance  unexpended 167,781.00 

July  1,  1909,  outstanding  liabilities 11,635.27 

¥ 

July  1,  1909,  balance  available 156,145.73 

July  1,  1909,  amount  covered  by  uncompleted  contracts 142,256.45 

Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June 
30,  1911,  for  maintenance  of  Improvement,  exclusive  of  the 
balance  unexpended  July  1,  1909 12.000.00 

REMOVING  THE  WATER  HYACINTH  FROM  FLORIDA  WATERS. 

Before  improvement  many  Florida  rivers,  especially  the  St.  Johns 
and  its  tributaries,  were  badly  obstructed  by  packs  of  hyacinths. 
The  first  project,  adopted  March  3,  1899,  provided  for  the*  con- 
struction of  a  boat  and  Dooms  and  for  destroying  the  water  hyacinths 
by  crushing.  The  estimated  cost  was  $36,000,  plus  an  undetermined 
amount  for  annual  expenditure.  Nothing  was  done  under  this  proj- 
ect, as  experience  in  Louisiana  showed  that  destruction  •  by  crushing 
was  impracticable. 
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In  1902  a  new  project  was  adopted,  providing  for  the  destruction 
of  the  hyacinths  by  any  means  whatsoever.  The  plan  adopted  under 
this  project  was  to  spray  the  plants  with  an  arsenical  compound. 
The  estimated  cost  was  $50,000  per  annunu 

Under  this  project  the  sum  of  $84,977.97  was  expended.  A  steamer 
was  purchased  and  fitted  up  for  spraying,  and  tne  main  stream  of 
the  St.  Johns  £iver  and  a  number  of  tributaries  were  cleared  of 
hyacinths. 

The  act  of  1905  modified  the  project  by  prohibiting  any  process 
injurious  to  cattle.  The  plan  consequently  adopted  is  to  close  inlets, 
sloughs,  etc,  with  booms,  to  break  up  the  packs  with  a  suitable  boat, 
and  propel  them  into  the  current  in  order  that  they  may  float  awav. 

Work  during  the  year  was  done  on  Black  Creek,  Peters  Creek, 
Highland  Park  Canal,  and  Norris  Cut,  tributaries  of  the  St.  Johns 
Siver,  at  Volusia  bar,  in  Kissimmee  Biver,  Orange  Kiver,  and  With- 
lacoochee  Siver,  Florida. 

The  total  expenditure  up  to  June  30,  1909,  was  $113,432.34.  In 
addition  to  the  mformation  obtained  as  a  result  of  exhaustive  experi- 
ments, the  St.  Johns  River  and  many  of  its  tributaries,  most  oi  the 
Kissimmee  Kiver,  and  Orange  River  were  cleared  of  hyacinths,  in  so 
far  as  they  formc^l  an  obstruction  to  navigation. 

It  is  expected  that  the  available  balance  will  be  expended  in  re- 
moving the  hyacinth  from  the  navigable  streams  of  Florida. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure in  fiscal  year  ending  June  30,  1911,  to  continuing  work  of 
removing  water  hyacinths.  The  additional  work  proposed  is  for  the 
purpose  of  extension  of  benefits. 

July  1, 1908,  balance  unexpended $18, 168. 20 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement  5, 173. 74 

July  1,  1909,  balance  unexpended 12,984.46 

July  1,  1909,  outstanding  liabilities 729.94 

July  1,  1909,  balance  available 12,  254.  52 

Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911,  exclusive  of  the  balance  unexpended  July  1,  1909 10, 000. 00 

CHOCTAWHATCHEE  RIVEH,  FLORmA  AND  AI4ABAMA. 

The  Choctawhatchee  River  is  162  miles  long  from  Newton,  Ala., 
to  its  mouth,  in  Choctawhatchee  Bay,  an  arm  of  the  Gulf  of  Mexico. 

Orifi[inally  the  river  was  impassable  during  low  water  for  about  10 
miles  below  Newton,  due  to  marl  reefs  and  fish-trap  dams,  and  for 
the  remaining  152  miles  to  the  mouth  it  was  mucn  obstructed  by 
snags,  logs,  overhanging  trees,  and  sand  and  gravel  bars. 

The  project  for  the  improvement,  as  amended  in  1890,  contemplates 
the  creation  of  a  low-water  navigable  channel  throughout  by  remov- 
ing logs,  sna^,  and  overhanging  trees,  bv  excavating  rock  and  marl 
shoals,  and  by  contraction  works  and  shore  protection,  at  an  esti- 
mated cost  of  $112,832. 

The  amount  expended  on  this  river  under  the  existing  project 
(i  e.,  since  1874)  up  to  the  close  of  the  fiscal  year  ending  June  30, 
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1909,  was  $187,455.97,  of  whidi  the  greater  part  has  been  expended 
in  maintenance.  The  expenditures  prior  to  1874  amounted  to  $12,- 
876.62. 

The  project  has  been  completed  and  the  additional  work  required 
is  for  maintenance. 

The  following  results  have  been  accomplidied : 

A  channel  40  feet  wide  and  3  feet  deep  has  been  blasted  througli 
the  marl  shoals  below  Newton  to  the  lower  end  of  these  shoals  above 
Pates  Landing.  The  river  has  been  partially  cleared  of  snage  and 
oth^  obstructions  from  Pates  Landing  to  Geneva^  but  above  Patea 
Landing  to  the  foot  of  the  shoals  it  is  impassable  at  lower  stages 
of  water.  A  fairly  navigable  channel  ^  feet  deep  at  low  water  was 
secured  by  snagging  and  works  of  regulation  from  Geneva  to  Cary- 
ville,  but  is  again  much  obstructed.  The  remainder  of  the  lower 
river  has  repeatedly  been  cleared  of  obstructions,  but  is  at  present 
much  obstructed,  except  the  section  below  the  mouth  of  tiiie  Holmes 
River,  which  is  in  fair  condition.  A  channel  75  feet  wide  and  6  feet 
deep  at  mean  low  water  was  dredged  through  the  bar  at  tlie  mouth 
of  the  river  (Cypress  Top). 

The  actual  head  of  navigation  at  low  water  on  June  30,  1909,  was 
the  mouth  of  the  Holmes  River,  33  miles  above  the  mouth  of  the 
river.  The  minimum  draft  that  could  be  carried  to  this  point  was 
about  3  feet,  but  the  draft  is  at  least  1  foot  greater,  except  at  Sandy 
reach,  where  trouble  has  recently  developed. 

The  effect  of  the  improvement  on  freight  rates,  if  any,  can  not  be 
stated. 

The  additional  appropriiation  recommended  will  be  applied  to 
removal  of  obstructions  for  maintenance  of  improvement  below 
Geneva. 

There  is  no  commerce  on  the  river  above  Geneva,  with  the  possible 
exception  of  a  small  movement  of  logs.  Below  Geneva  there  is  a 
large  commerce  in  logs  and  hewn  timber,  and  five  steamers  ply  be- 
tween Pensacola  and  Vernon  on  the  Holmes  River. 

The  commerce  on  this  stream  is  mainly  saw  logs,  timber,  naval 
stores,  and  general  merchandise,  reported  at  a  valuation  of  $2,211,651 
for  the  calendar  year  1908. 

For  reference  to  reports  on  examination  of  this  river,  see  Annual 
Report  of  the  Chief  of  Engineers  for  1906,  page  343. 

July  1.  1908,  balance  unexpended $5,869.43 

Amount  Allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 5, 000. 00 

10, 809. 4S 
June  30, 1909,  amount  expended  during  flscal  year,  for  maintenance  of 
Improvement 5, 025. 40 

July  1,  1909,  balance  unexpended 6,844.08 

July  1,  1909,  outstanding  llabilltleu 022.38 

July  1,  1909,  balance  ai-allable 5,321.70 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
1911,  for  maintenance  of  improvement,  ezclOBlve  of  the  balance 
unexpended  July  1,  1909 6,008.00 
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ESCAMBIA  AND  GONBCUH  RIVEBS,  FU)RIDA  AND  ALABAMA. 

These  two  names  apply  to  one  and  the  same  !;tream,  which  flows 
through  a  heavily  timbered  country  in  southern  Alabama  and  western 
Florida  into  Escambia  Bay,  an  arm  of  Pensacola  Bay.  The  change 
of  name  occurs  at  the  boundary  line  between  the  two  States.  The 
timber  from  this  district  is  brought  down  the  river  and  forms  a  large 
part  of  all  that  is  exported  from  Pensacola.  Originally  the  river  was 
much  obstructed  by  snags,  marl  reefs,  and  sand  bars,  and  a  bar  at  its 
mouth,  where  the  rafts  are  made  ready  to  be  towed  to  Pensacola,  pre- 
vented the  entrance  of  tugs  and  seriously  interfered  with  navigation. 

The  first  appropriation  for  the  improvement  of  this  river  was 
made  in  1833,  and  prior  to  the  adoption  of  the  present  project  $5,000 
was  expended  in  removing  obstructions.  A  subsequent  appropriation 
of  $5,500,  made  in  1836,  was  returned  to  the  surplus  fund  m  1838. 
No  further  appropriations  were  made  until  1880. 

(a)  General  improvement. — The  present  project,  as  originally 
adopted  June  14,  1880,  provided  for  the  improvement  of  the  river 
from  its  mouth  to  Indian  Creek,  Alabama,  an  estimated  distance  of 
293  miles,  by  the  removal  of  snags,  logs,  and  overhanging  trees,  by 
excavating  rock  shoals,  by  works  of  contraction  and  shore  protection, 
and  by  dredging  a  channel  150  feet  wide  and  5^  feet  deep  at  mean  low 
water  through  the  bar  at  the  mouth,  all  at  an  estimated  cost  of 
$87,430,  but  tne  recent  adoption  of  a  separate  project  for  the  Conecuh 
River  has,  in  effect,  fixed  the  upper  limit  of  the  improvement  as  the 
mouth  of  Patsali^a  Creek.  The  project  has  been  completed,  and  addi- 
tional work  required  is  for  maintenance. 

The  amount  expended  on  this  project  to  June  30,  1909,  was 
$153,101.94,  largely  for  maintenance.  These  expenditures  have  kept 
the  river  fairly  free  from  snags,  opened  the  channel  across  the  bar  at 
the  mouth  from  time  to  time,  and  greatly  facilitated  the  rafting  and 
towing  of  timber ;  but,  due  to  lack  of  funds  in  recent  years,  the  river, 
which  in  1900  was  practically  free  from  obstructions  from  its  mouth 
to  near  the  mouth  of  Patsaliga  Creek,  again  became  so  much  ob- 
structed as  to  seriously  interfere  with  the  rafting  at  low- water  stages. 
During  the  year  the  stream  was  cleared  of  obstructions  for  a  distance 
of  162  miles. 

It  is  proposed  to  apply  the  appropriation  recommended  in  snag- 
ging and  dredging  toward  maintenance  of  the  improvement. 

Reference  to  reports  of  examination  of  this  improvement  will  be 
found  on  pages  348  and  349  of  the  Report  of  the  Chief  of  Engineers 
for  1906. 

(ft)^  Conecuh  River, — By  act  of  Congress,  approved  March  2, 1907, 
a  project  was  adopted  for  ccxnpleting  the  improvement  of  the  Cone- 
cuh River  from  the  mouth  of  Patsaliga  Creek  to  the  state  line  be- 
tween Florida  and  Alabama  by  removal  of  bowlders,  snags,  and  rock 
shoals,  in  accordance  with  report  submitted  in  House  Document  No. 
159,  Fifty-ninth  Congress,  first  session,  at  an  estimated  cost  of 
$81,000. 

For  work  under  this  prefect  a  plant  consisting  of  a  Quarter  boat 
and  two  working  barges  has  been  constructed.  The  fiela  work  com- 
menced July  5»,  1907.  During  the  fiscal  year  ending  June  30,  1909, 
93  miles  of  rmr  was  woAed  over,  84  miles  being  new  work.  Funds 
now  available  will  be  sufficient  to  complete  the  project  for  this  section 
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of  river.  Subsequent  maintenance  can  be  more  conveniently  and 
logically  provided  for  under  the  general  project. 

The  actual  head  of  navigation  during  ordinary  stages  of  the  river 
is  at  the  mouth  of  Patsaliga  Creek,  about  195  miles  above  the  mouth 
of  the  Escambia  River. 

Commerce  consists  of  timber  floated  in  rafts,  the  value  of  which  in 
1908  is  estimated  at  $3,863,000. 

Work  now  completed  influences  the  transportation  of  timber  on  170 
miles  of  river,  which  has  been  greatly  facilitated,  admitting  of  rafting 
on  stages  of  water  some  3  feet  less  than  formerljr.  The  freight  per 
thousand  by  rail  from  River  Falls,  a  point  3  miles  below  Patsaliga 
Creek,  to  water  is  $1.50 ;  by  river,  it  is  75  cents. 

GENEBAL  IMPBOVEMENT. 

July  1,  1908,  balance  unexpended $7,913.86 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 5,000.00 

12, 913. 80 
June  30, 1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
Improvement 6, 056. 37 

July  1, 1909,  balance  unexpended 6, 257. 49 

July  1,  1909,  outstanding  liabilities 1, 735. 17 

July  1,  1909,  balance  available 4,522.32 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance 
unexpended  July  1,  1909 5, 000. 00 

MOBILE  BAR,  AI^BAMA. 

Mobile  bar  is  located  in  the  Gulf  of  Mexico  oflf  the  entrance  to 
Mobile  Bay.  This  bar  had  a  depth  of  23  feet  at  low  water  over 
ample  width  before  any  work  of  improvement  was  commenced  upon 
it.  This  depth  accommodated  all  the  traffic  of  the  Mobile  Bay  ship 
channel,  but  was  not  sufficient  to  permit  of  the  utilization  of  the  deep 
anchorage  in  lower  Mobile  Bay  beyond  the  southern  limit  of  the 
dredged  cut  leading  to  the  city  of  Mobile. 

The. original  and  existing  project  for  this  improvement  was 
adopted  in  the  river  and  haiS)or  act  of  June  13,  1902,  and  provides 
for  the  formation  of  a  channel  30  feet  deep  at  low  water  and  300  feet 
wide  across  Mobile  bar,  at  an  estimated  cost  of  $91,250.  This  work  of 
improvement  formed  a  part  of  the  Mobile  Harbor  project  until 
March  3,  1905,  when,  by  the  river  and  harbor  act  of  that  date,  it  was 
made  a  separate  project,  and  the  limit  of  cost  was  increased  to 
$100,000. 

Up  to  June  30,  1909,  the  sum  of  $156,443.49  had  been  expended  on 
this  improvement,  of  which  about  $66,443.49  was  applied  to 
maintenance. 

During  the  fiscal  year  the  U.  S.  dredge  Charleston  was  engaged 
about  all  of  her  working  time  removing  shoals  and  increasing  the 
depth  and  width  of  this  channel.  The  depth  now  ranges  from  30  to 
35  feet  at  mean  low  water,  except  on  two  shoals  near  the  eastern 
side  of  the  channel,  where  the  least  depth  runs  as  low  as  22  feet. 
The  project  is  about  90  per  cent  completed. 
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The  maximum  draft  that  can  be  carried  through  the  channel  at 
mean  low  water  is  about  30  feet,  and  the  average  range  of  tide  is  1.1 
feet. 

Available  funds  and  future  appropriations  will  be  applied  to  com- 
pleting the  project  and  its  mamtenance  and  to  keeping  the  dredge 
Charleston  in  repair. 

For  commercial  statistics  and  effect  of  improvement  on  freight 
rates,  see  report  on  Mobile  Harbor. 

Jnly  1,  1908,  balance  unexpended 125,081.63 

June  30,  1909,  receiptB  from  sales 4. 65 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  3,  1909 23,000.00 

48, 0S6. 18 
June  30,  1909,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $7,000.00 

For  maintenance  of  improvement 24,525.12 

31,525.12 

July  1,  1909,  balance  unexpended 16,561.06 

July  1,  1909,  outstanding  llabilltleB 8,500.00 

July  1,  1909,  balance  available 8,061.06 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30, 1911,  for  works  of  Improvement  and  for  maintenance,  exclusive 
of  the  balance  unexpended  July  1,  1909 18,000.00 

MOBILE  UARBOB,  ALABAMA. 

This  channel  originally  had  minimum  depths  of  5^  feet  through 
Choctaw  Pass  and  8  feet  through  Dog  River  bar,  at  mean  low  water, 
iiie  available  draft  to  Mobile,  via  Spanish  River,  being  limited  to  the 
latter  depth. 

The  improvement  of  the  channel  of  Mobile  Harbor  has  been  pro- 
gressive. Between  1826,  the  date  of  the  first  appropriation  for  this 
work,  and  1857  a  channel  10  feet  deep  was  dredged  through  the  shoals 
in  Mobile  Bay  up  to  the  city  of  Mobile.  Between  1870  and  1876  this 
depth  was  increased  to  13  feet,  the  channel  being  dredged  to  a  width 
of  300  feet  through  Choctaw  Pass  and  200  feet  through  Dog  River  bar. 

In  1880  a  project  for  a  channel  17  feet  deep  and  200  feet  wide  was 
adopted,  ana  appropriations  between  1878  and  1886  were  applied  t^ 
the  formation  oi  a  cnannel  of  these  dimensions. 

In  the  river  and  harbor  act  of  August  11, 1888,  a  project  for  secur- 
ing a  channel  23  feet  deep  was  adopted,  this  project  being  modified 
by  the  river  and  harbor  act  of  September  19,  1890,  so  as  to  provide 
for  the  formation  of  a  channel  23  feet  deep  and  with  a  top  width  of. 
280  feet  from  the  Gulf  of  Mexico  to  the  mouth  of  Chickasaw  Creek, 
above  the  city  of  Mobile.  Work  upon  this  channel  was  completed 
in  1896,  subsequent  appropriations,  up  to  and  including  that  made 
by  the  sundry  civil  act  of  July  1,  1898,  having  been  applied  to  its 
maintenance. 

The  total  amount  expended  on  these  projects  was  $3,648,630.60,  of 
which  about  $116,000  is  estimated  to  nave  been  applied  to  main- 
tenance. 

The  existing  project  for  the  improvement  of  Mobile  Harbor  pro- 
vides for  the  formation  of  a  channel  23  feet  deep  and  100  feet  wide 

8.  Rep.  527,  61—1 
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at  bottom,  with  appropriate  slopes,  from  the  entrance  of  the  bay  to 
the  mouth  of  Chickasaw  Creek,  at  an  estimated  cost  of  $1,640,000, 
and  the  removal  of  sunken  obstructions  from  Mobile  Harbor  at  such 
times  as  the  latter  work  may  be  authorized.  This  project  was  adopted 
by  the  river  and  harbor  act  approved  March  3, 1899,  and  was  modified 
by  the  acts  of  June  13, 1902,  and  March  3, 1905.' 

The  work  of  forming  a  23-foot  channel  in  Mobile  River  and  Bay 
under  this  project  was  commenced  in  1899,  and  under  two  continuing 
contracts,  during  the  progress  of  which  12,402,956  cubic  yards  of 
material,  scow  measurement,  was  removed  up  to  November  11,  1903, 
an  uninterrupted  channel  of  the  projected  depth  and  from  55  to  150 
feet  width  was  formed  within  the  limits  of  the  project. 

After  the  storm  of  September  27,  1906,  the  channel  shoaled  in 
places  to  as  little  as  17  feet.  Under  a  contract  the  worst  of  the  shoal- 
mg  was  reniedied  at  a  cost  of  approximately  $100,000,  1,109,410 
cubic  yards  of  material  being  removed. 

The  work  of  removing  sunken  trees,  logs,  timbers,  and  other  dan- 
gerous obstructions  from  the  channel  of  Mobile  Harbor  has  been 
prosecuted  when  necessary  with  funds  allotted  for  that  purpose. 

The  existing  project  was  modified  by  the  river  and  harbor  act  of 
March  2,  1907,  so  as  to  include  the  completion  of  the  work  proposed 
by  the  existing  project  at  an  estimated  cost  of  $560,000,  and  the  prose- 
cution of  operations  to  provide  increased  depth  progressively  as  may 
be  possible  with  appropriations  of  $100,000  annually  for  a  period  of 
five  years. 

The  construction  of  a  dredge  was  authorized.  All  of  the  $560,000 
has  been  appropriated.  Of  this  amount  $10,000  was  applied  to 
the  removal  of  sunken  obstructions  from  Mobile  Harbor,  $545,000 
was  allotted  to  work  of  dredging  and  nearly  all  so  applied,  and 
$6,000  to  the  preparation  of  plans  for  a  dredge.  It  was  proposed 
to  apply  $200,000  of  this  money  to  the  construction  of  a  dredge, 
but  the  administrative  act  approved  May  28,  1908,  contained  the 
following  provision: 

Sec.  7.  That  tLe  wLoIe  or  any  part  of  the  amount  heretofore  authorized  to  be 
appropriated  for  the  construction  of  a  dredge  for  Mobile  Harbor,  Alabama,  with 
the  exception  of  five  thousand  dollars  for  the  preparation  of  plans  for  said 
dredge,  may  be  used  for  dredging  said  harbor,  and  the  Secretary  of  War,  in  his 
discretion,  may  enter  into  a  contract  or  contracts  for  the  performance  of  the 
work. 

The  funds  are  therefore  being  applied  to  dredging,  except  the 
$5,000  for  dredge  plans. 

The  modification  of  project  is  printed  in  House  Document  No.  647, 
Fifty-ninth  Congress,  first  session. 

To  June  30,  1909,  there  was  expended  on  the  existing  project  as 
modified  $1,777,528.49,  of  which  $551,166.03  was  applied  to  work 
of  maintenance. 

The  work  of  dredging  under  contract  dated  July  10, 1907,  approach- 
ing completion  at  the  end  of  the  last  fiscal  year,  was  completed  in 
July,  1908,  leaving  depths  of  from  23^  to  25  feet  throughout  the  chan- 
nel, except  where  shoaling  had  occurred  in  the  lower  end. 

Plans  for  a  dredge  were  completed. 

At  the  beginning  of  the  fiscal  year  there  was  a  small  amount  of 
dredging  to  oe  done  to  complete  the  contract  then  in  force,  and  the 
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work  was  finished  by  the  removal  of  25,533.4  cubic  yards  of  material 
over  a  distance  of  3,100  feet  between  Chickasaw  Creek  and  Bea- 
con 22,  in  July,  1908. 

Under  date  of  Fd)ruary  1,  1909,  another  contract  was  made 
for  dredging  in  Mobile  Harbor  in  the  application  of  the  funds  men- 
tioned in  the  administrative  act  above  quoted  from,  which  funds 
were  appropriated  by  the  act  of  March  4,  1909,  and  up  to  June  30, 
1909,  74,321  feet  of  channel  was  worked  over  under  this  contract, 
removing  about  2,145,000  cubic  yards  of  material,  the  width  of  cut 
bein^  from  about  85  to  about  125  feet,  the  purpose  of  the  work  being 
to  widen  the  channel  sufficiently  to  afford  23  feet  depth  for  a  width 
of  100  feet  at  bottom,  and  to  form  appropriate  side  slopes.  The 
location  of  this  work  was  from  Beacon  10-A  to  Beacon  8,  from 
Beacon  6-A  to  1,635  feet  south,  and  from  150  feet  south  of  Bea- 
con 6  to  Beacon  2.  There  is  about  8,000  feet  of  channel  yet  to 
be  dredged. 

At  the  beginning  of  the  fiscal  year  there  was  a  small  balance 
available  for  removing  obstructions  from  the  harbor,  and  with  this 
a  little  work  was  done  in  July,  1908.  Work  was  resumed  in  April 
of  this  year,  with  an  allotment  of  $10,000  from  the  river  and  harbor 
act  of  March  3,  1909.  The  total  work  during  the  fiscal  year  con- 
sisted in  removing  355  logs,  snags,  and  stumps  from  that  part  of 
the  channel  needing  this  work  most.    Operations  are  still  in  progress. 

From  the  river  and  harbor  act  of  March  3,  1909,  there  was  allotted 
$100,000  for  dredging  work  in  Mobile  Harbor. 

The  funds  available  will  be  applied  to  work  of  dredging  in  Mobile 
Harbor  and  to  the  removal  of  sunken  obstructions  in  maintenance 
of  the  improvement.  With  future  appropriations  work  will  be  con- 
tinued under  the  approved  project. 

On  June  30,  1909,  the  maximum  low-water  draft  that  could  be 
carried  over  the  shoalest  part  of  the  dredged  channel  was  between 
23  and  24  feet  at  mean  low  water.  The  average  range  of  tide  is 
H  feet. 

Mobile  Biver  is  navigable  for  vessels  of  about  14  feet  draft  up  as 
far  as  its  head,  45  miles  above  Mobile. 

Detailed  information  with  reference  to  the  work  accomplished 
under  the  existing  project  is  contained  in  the  Annual  Reports  of  the 
Chief  of  Engineers  for  1901,  page  1810,  and  1904,  pa^e  1803.  A 
reference  to  the  report  of  the  survey  upon  which  the  project  is  base^ 
is  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1904, 
page  324.         •  ^ 

The  combined  commerce,  foreign  and  domestic,  using  Mobile  Har- 
bor during  1908  aggregated  1,838,101  tons,  valued  at  $58,507,433. 
Cotton,  lumber,  timber,  oreadstuffs,  and  hog  products  are  the  princi- 
pal articles  of  export,  and  bananas  and  sisal  grass  the  most  important 
of  imports. 

The  effect  of  the  project  has  been  to  give  Mobile  an  average  reduc- 
tion of  about  20  per  cent  on  rail  freight  rates  from  Atlantic  sea- 
port cities  and  to  afford  direct  water  freii^ht  rates  from  Mobile  to 
foreign  ports. 
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GENERAL    IMPBOVEMENT. 

July  1,  1908,  balance  unexpended $160,238.54 

June  30,  1909,  receipts  from  sales 406.00 

Amount  appropriated  by  sundry  cIyII  act  approved  March  4, 1900.-    200, 000. 00 
Amount  allotted  from  (appropriation  by  river  and  harbor  act  ap- 
proved March  3,  1909 r 100,000.00 

460,646.54 
June  30,  1909,  amount  expended  during  fiscal  year : 

For  works  of  improvement $100,000.00 

For  maintenance  of  improvement 175,424.50 

275,424.50 

July  1,  1909,  balance  unexpended 185,222.04 

July  1,  1909,  outstanding  liabilities 74,545.00 

July  1,  1909,  balance  available 110,677.04 

July  1,  1909,  amount  covered  by  uncompleted  contracts 4, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project-.      77,000.00 

BEHOVING   OBSTBUGTIONS. 

July  1,  1908,  balance  unexpended $1,413.59 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  3,  1909 10,000.00 

11. 413. 59 
June  30,  1909,  amount  expended  during  fiscal  year,  for  mainte- 
nance of  improvement 2,655.25 

m 

July  1,  1909,  balance  unexpend^ 8, 758. 34 

July  1,  1909,  outstanding  liabilities 455.00 

July  1,  1909,  balance  available .        8, 303. 84 

C0N60UDATED. 

July  1,  1908,  balance  unexpended ^ $161,652.13 

June  30,  1909,  receipts  from  sales 408.00 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909—    200, 000. 00 
Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  3,   1909 110,000.00 

472, 060. 13 
June  30,  1909,  amount  expended  during  fiscal  year : 

For  works  of  improvement $100,000.00 

For  maintenance  of  improvement 178,079.75 

278,079.75 

July  1,  1909,  balance  unexpended 193,980.38 

July  1,  1909,  outstanding  Uabilities _.*. 75,000.00 

July  1,  1909,  balance  available 118, 980. 38 

July  1,  1909,  amount  covered  by  uncompleted  contracts 4,000.00 

Amount  (estimated)  required  for  completion  of  existing  project..      77,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911,  for  works  of  improvement  and  for  maintenance,  ex- 
clusive of  the  balance  unexpended  July  1,  1909 210,000.00 

fl 

Following  is  the  letter  of  the  Chief  of  Engineers  submitting  re- 
port on  a  recent  survey  printed  in  House  Document  No.  657,  Sixty- 
first  Congress,  second  session. 
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Office  of  the  Chief  of  Engineers, 

Washington,  February  3,  1910. 

Sib:  I  have  the  honor  to  submit  herewith  for  transmission  to  Congress  re- 
ports dated  July  27,  1909,  and  January  18,  1910,  by  Maj.  Henry  Jervey,  CoriM 
of  Elngineers,  on  preliminary  examination  and  survey,  respectively,  called  for  by 
the  river  and  harbor  act  approved  March  3,  1909,  of  Mobile  Harbor,  Alabama, 
with  a  view  to  obtaining  a  suitable  depth  and  width. 

The  existing  project  for  improvement  of  Mobile  Harbor  provides  for  a  channel 
23  feet  deep  and  100  feet  wide  on  the  bottom,  with  such  increased  depth  as  can 
be  secured  with  appropriations  of  $100,000  annually  after  completion ;  and  that 
for  Mobile  bar  provides  for  a  channel  30  feet  deep  at  low  water  and  300  feet 
wide  across  the  bar.    Work  under  these  projects  is  now  in  progress. 

The  district  officer  submits  a  plan  for  further  improvement  contemplating  a 
channel  27  feet  deep  at  mean  low  water,  with  bottom  widths  of  250  feet  in 
the  bay  and  300  feet  in  the  river;  also  straightening  the  channel  just  below 
the  city  of  Mobile  and  providing  a  turning  basin  about  600  feet  by  800  feet  at 
the  upper  end  of  the  Improvement.  He  estimates  that  this  work,  if  done  by 
contract,  will  cost  $2,327,787  for  original  work  and  $660,000  for  maintenance 
during  construction,  making  a  total  cost  of  $2,987,787.  If  the  work  is  done 
with  government  plant,  however,  he  estimates  that  it  will  cost  only  one-half 
this  amount,  or  $2,043,893.50,  which  includes  the  construction  of  two  dredges, 
with  necessary  plant,  and  he  recommends  this  plan.  He  is  of  opinion  that  a 
suitable  bar  channel  should  be  33  feet  deep  and  600  feet  wide,  which  can  be 
secured  at  a  cost  of  $160,000  if  done  by  contract,  or  $80,000  if  done  by  the 
government  dredge  now  available. 

The  division  engineer  believes  that  the  width  of  channel  throughout  the  bay 
should  be  300  feet,  which  would  increase  the  cost  of  the  improvement  to 
$3,460,000  if  done  by  contract,  and  he  is  of  opinion  that  this  amount  should  be 
provided ;  otherwise  he  concurs  in  the  views  of  the  district  officer. 

These  reports  have  been  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  for  consideration,  and  in  its  opinion  a  channel  27  feet  deep  and  20O 
feet  wide  in  the  bay  and  300  feet  wide  in  the  river,-  together  with  the  pro- 
posed sti*aightening  of  the  channel  and  construction  of  the  turning  basin,  would 
meet  the  reasonable  requirements  of  navigation.  The  Board  recommends  for 
adoi^tion  a  project  for  this  work  involving  dredging  and  the  construction  of  two 
dredges,  all  at  an  estimated  cost  of  $1,802,548,  with  $100,000  annually  for 
maintenance. 

W'ith  reference  to  the  further  improvement  of  Mobile  bar,  suggested  by  the 
district  officer,  the  Board  expresses  the  opinion  that  the  existing  project,  if  fully 
carried  out  and  maintained,  will  be  sufficient  for  the  needs  of  navigation  in  the 
near  future,  and  that  it  will  not  be  advisable  to  provide  increased  dimensions, 
at  least  until  work  on  the  Mobile  Harbor  channel  has  advanced  sufficiently  to 
demonstrate  the  need  of  further  Improvement  over  the  bar. 

I  concur  in  the  views  of  the  Board  of  Engineers  for  Rivers  and  Harbors. 
Very  respectfully, 

W.  L.  Marshall, 
Chief  of  Engineers,  U.  8.  Army, 

The  following  is  from  the  report  of  the  House  committee : 

Liberal  provision,  amounting  to  $450,000,  is  made  for  the  adoption  of  the 
new  project  for  increased  depth  and  width  in  this  harbor  in  recognition  of  the 
increased  commerce  which  is  at  present  laboring  under  serious  disadvantages 
due  to  the  limited  dimensions  of  the  existing  channel.  The  port  of  Mobile  is  a 
los^cal  outlet  for  the  coal  and  iron  of  Alabama,  and  as  the  improvement  of  the 
Warrior  and  Tomblgbee  rivers  is  nearing  completion  the  facilities  at  Mobile 
should  be  put  in  proper  condition  to  handle  the  expected  traffic.  The  change 
in  the  character  of  export  traffic  through  the  port  of  Mobile  Is  such  as  to 
require  the  use  of  ships  of  deeper  draft  and  the  increased  depth  heretofore 
provided  has  been  taken  full  advantage  of  as  rapidly  as  available.  The  addi- 
tional depth  now  provided  for  is  believed  to  be  an  economic  necessity  in  order 
that  vessels  carrying  the  heaviest  cargoes  of  coal  and  iron  with  which  they  can 
be  freighted  may  leave  the  port  fully  ladened.  The  iuii)ortnnce  of  the  comple- 
tion of  this  channel  at  the  erallest  date  Is  the  reason  for  the  provision  In  the 
bill  that  it  should  be  completed  within  four  years. 
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ALABAMA   RIVER,  ALABAMA. 


This  river  is  formed  by  the  junction  of  the  Coosa  and  the  Talla- 
poosa, 11  miles  below  Wetumpka,  on  the  Coosa  River,  and  from  this 
junction  to  its  junction  with  the  Tombigbee  to  form  the  Mobile  it 
constitutes  a  312-mile  link  in  a  waterway  815  miles  long,  from  the 
Oostenaula  and  Coosawattee  rivers,  Georgia,  to  the  Gult  of  Mexico. 

The  river  was  originally  so  obstructed  by  logs,  snags,  and  over- 
hanging trees,  and  shoals,  many  with  depths  of  but  2.5  feet,  that 
during  the  low-water  season  navigation  was  practicable  by  day  only. 
Long  detentions  were  frequent  at  many  of  the  shoals  below  Selma. 
and  when  the  water  was  unusually  low  traffic  was  suspended  between 
Selma  and  Montgomery  for  three  or  four  months  in  the  year. 

The  original  project,  adopted  in  1878,  for  the  improvement  of  this 
stream  provided  for  securing  a  low-water  channel  4  feet  deep  and 
200  feet  wide  by  removing  snags,  logs,  and  overhanging  trees;  by 
constructing  works  of  regulations,  and  by  dredging,  all  at  an  esti- 
naated  cost  of  $229,741.  On  this  project  $185,000  was  expended,  prin- 
cipally in  snagging  operations  and  the  construction  of  works  of 
contraction.  These  expenditures  greatly  improved  the  condition  of 
the  channel,  freeing  it  from  obstructions,  and  secured  a  low-water 
depth  of  4^  to  5  feet. 

In  ^891  the  original  project  was  amended  to  provide  for  a  low- 
water  channel  6  feet  deep,  which  was  to  be  secured  in  the  same  gen- 
eral way  as  contemplated  in  the  original  project,  and  the  estimated 
cost  was  placed  at  $386,251,  provided  that  at  least  $100,000  should  be 
appropriated  annually  and  $10,000  a  year  thereafter  for  maintenance. 
The  project  is  about  30  per  cent  completed. 

Under  this  project  there  has  been  expended  to  June  30,  1909, 
$488,009.09,  largely  for  maintenance,  but  until  recently  appropria- 
tions have  been  very  small  and  the  channel  has  been  aeteriorating, 
work  on  the  river  being  confined  to  the  operations  of  the  snag  boat. 
During  the  last  three  years  the  plant  has  been  thoroughly  overhauled 
and  materially  increased. 

The  river  and  harbor  act  of  March  3,  1905,  contemplated  securing 
a  continuous  channel  not  less  than  4  feet  deep  in  the  Alabama  River 
by  open-channel  work,  and  as  the  benefits  to  be  derived  from  the 
improvement  are  very  great,  funds  should  be  provided  for  the  vigor- 
ous prosecution  of  work. 

Operations  during  the  year  consisted  in  snagging,  dredging,  and 
construction  of  contraction  works  at  various  points. 

During  the  year  the  maximum  draft  that  could  be  carried  to  Mont- 
gomery at  low  water  was  about  3  feet,  but  as  the  boats  operating  on 
this  river  draw  from  4  to  6  feet,  the  boats  came  only  to  Selma  till 
high  water. 

It  is  proposed  to  apply  the  appropriation  recommended  in  snag- 
ging, dredging,  and  construction  of  contraction  works  in  furtherance 
of  the  project  and  in  maintenance  of  the  improvement. 

The  actual  head  of  navigation  at  ordinary  low  water  is  Wetumpka, 
on  the  Coosa  River,  and  the  variation  of  the  water  level  is  from  0  to 
59  feet  at  Montgomery. 

The  commerce  of  this  stream  is  important,  consisting  principally 
of  cotton,  cotton  seed,  fertilizers,  grain,  lumber,  shingles,  naval 
stores,  staves,  and  a  large  quantity  of  miscellaneous  freight  of  all 
descriptions,  the  value  of  which  for  the  year  1908  is  estimated  at 
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$9,000,000.  This,  however,  is  but  a  part  of  the  freight  movement 
that  is  affected  by  the  improvement,  for  the  actual  shipments  by 
water  have  been  relatively  small,  and,  with  a  river  improved  for  con- 
tinuous navigation,  it  is  estimated  that  at  least  100,000  tons  of  the 
present  all-rail  freight  movement  would  either  go  by  river  or  at  river 
rates,  and  the  resulting  saving  would  be  very  large.  In  addition, 
improved  facilities  would  render  possible  an  actual  reduction  in  rates 
on  freight  now  carried  by  river. 

July  1,  1908,  balance  unexpended $170,389.22 

Amount  allotted  from  appropriation  by  river  and  barbor  act  ap- 
proved March  3,  1909 110, 000. 00 

280, 389. 22 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $60,000.00     • 

For  maintenance  of  improvement 64,348.31 

124,348.31 

July  1, 1909,  balance  unexpended 156, 040. 91 

July  1,  1909,  outstanding  llabilitlea 14,975.00 

July  1,  1909,  balance  available 141,065.91 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911,  for  works  of  improvement  and  for  maintenance,  exclu- 
sive of  the  balance  unexpended  July  1,  1909 90, 000. 00 

ALABAMA  AND  COOSA  RIVERS,  ALABAMA. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  1089, 
Sixtieth  Congress,  second  session.  Following  is  the  letter  of  the 
Chief  of  Engineers  submitting  the  same : 

War  Department, 
Office  of  the  Chief  of  Enoineers, 

Washington,  November  13,  1908. 

Sib:  Under  authority  conferred  by  section  3  of  tlie  river  and  harbor  act  ap- 
proved March  2,  1907,  I  have  the  honor  to  submit  herewith,  for  transmission 
to  the  Public  Printer,  reports  of  November  15,  1907,  and  October  8,  1908,  with 
map,  by  Capt.  H.  B.  Ferguson,  Corps  of  Engineers,  on  preliminary  examination 
and  survey,  respectively,  provided  for  by  said  act  of  March  2,  1007,  of  Ala- 
bama and  Coosn  rivers,  between  Montgomery  and  Wetumpka.  in  the  State  of 
Alabama. 

Wetumpka,  Ala.,  on  the  Coosa  River,  is  the  logical  head  of  navigation  on  a 
waterway  368  miles  long  and  composed  of  the  Coosa,  Alabama,  and  Mobile 
rivers  between  that  city  and  Mobile.  Mobile  River  is  navigable  for  vcfpcIs  of 
about  14-foot  draft  throughout  its  length.  The  existing  project  for  the  im- 
provement of  the  Alabama  River  has  for  its  object  to  obtain,  as  nearly  as  pos- 
sible, a  continuous  channel  of  a  depth  not  less  than  4  feet  by  o[)en-chan!iel 
work.  This  project  was  adopted  by  the  river  and  harbor  act  of  March  3, 
1905,  and  to  the  present  time  efforts  have  been  devoted  to  securing  this  dc;»th 
up  to  the  city  of  Montgomery. 

As  a  result  of  the  present  survey.  Captain  Ferguson  estimates  that  it  will 
cost  (in  round  numbers)  $36,000  to  extend  this  4-foot  channel  a  distance  of 
28.61  miles  from  Montgomery  through  the  Alabama  and  Coosa  rivers  to 
Wetumpka,  with  $5,000  a  year  for  maintenance  after  completion.  This  im- 
provement is  to  be  effected  by  the  same  method  and  with  the  same  plant  as 
that  employed  on  the  lower  Alabama. 

I  concur  in  the  opinion  of  the  local  officer,  the  present  division  engineer, 
Lient.  Col.  Lansing  H.  Beach,  Corps  of  Engineers,  and  the  Board  of  Engineers 
for  Rivers  and  Harbors  that  the  locality  under  consideration  is  worthy  of  im- 
provement to  the  extent  indicated. 

Very  respectfully,  W.  L.  Mabshall, 

Chief  of  Engineers,  U,  8.  Army. 

The  Secbetaby  of  Wab. 
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Following  is  an  extract  from  the  report  of  the  Board  of  Engineers : 

While  the  commerce  between  Montgomery  and  Wetumpka  is  smaU,  the  river 
has  exercised  a  beneficial  influence  in  controlling  railroad  freight  rates,  and 
with  an  improved  channel  a  greater  measure  of  boieflts  wiU  undoubtedly 
accrue  both  from  this  source  and  from  the  increased  use  of  the  river  for  com- 
mercial transportation.  The  practicability  of  improving  this  stretch  of  the 
river  by  open-channel  methods  has  heretofore  been  in  doubt  but  the  informa- 
tion developed  by  the  recent  survey  discloses  more  favorable  conditions  than 
were  believed  to  exist,  and  places  the  question  of  the  improvement  of  this  part 
of  the  river  in  a  different  light  than  formerly. 

Having  in  mind  the  small  expenditure  involved  in  the  plan  now  proposed  by 
the  district  ofllcer,  the  Board  reports  that  in  its  opinion  the  Alabama  and  €k>o6a 
rivers  from  Montgomery  to  Wetumpka  are  worthy  of  Improvement  by  the 
United  States  at  the  estimated  cost  of  $35,695,  and  $5,000  annually  for  mainte- 
nance. 

BLACK    WARRIOR,    WARRIOR,    AND    TOMBIGBEE   RIVERS,    ALABAMA. 

(a)  Black  Warrior  River. — This  name  refers  to  that  portion  of  the 
Warrior  River  above  Tuscaloosa.  Originally  this  part  of  the  river 
was  practically  closed  to  navigation  on  account  of  shoals  at  and  above 
Tuscaloosa. 

The  original  project  for  the  improvement  was  adopted  in  1887, 
the  object  being  to  obtain  a  channel  for  barges  of  6  feet  draft  at  low 
water  all  the  year  round  between  Tuscaloosa  and  Daniels  Creek,  14^ 
miles  above,  bv  means  of  five  locks  and  dams,  at  an  estimated  cost  of 
$741,670. 

Locks  10,  11,  and  12  were  built  by  hired  labor  and  have  been  com- 
pleted and  opened  for  traffic  since  November.  1895. 

Lock  No.  13  was  completed  in  May,  1905.  The  river  and  harbor  act 
of  March  3,  1899,  provided  for  the  construction  of  this  lock,  and 
extended  the  upper  limit  of  the  improvement  to  the  junction  of  the 
Mulberry  and  Locust  forks  of  the  river,  46^  miles  above  Tuscaloosa. 

The  river  and  harbor  act  of  March  2,  1907,  authorized  the  con- 
struction of  Locks  14,  15,  16,  and  17,  leaving  Locks  18,  19,  and  20 
to  be  provided  for.  It  was  subsequently  decided  to  build  two  21-foot 
lift  locks  (Nos.  16  and  17)  instead  of  three  14-foot  lift  locks,  on 
Squaw  shoals,  thus  reducing  the  number  of  locks  in  the  slack-water 
system  necessary  to  carry  the  improvement  up  to  the  Mulberry  and 
Locust  forks  from  20  to  19. 

The  completion  of  four,  locks  on  this  river  has  resulted  in  affording 
6-foot  navigation  to  the  site  of  Lock  14,  from  Tuscaloosa,  12  miles. 
Locks  14  and  15  are  being  built  under  contract  dated  December  23. 
1907.  These  two  locks  and  dams  are  about  55  per  cent  completed, 
and  lock-tenders'  houses  ha\^  been  built  at  both  locks. 

Under  date  of  Novmeber  28,  1908,  a  contract  was  made  for  the 
construction  of  Lock  and  Dam  No.  16  and  lock-tender's  house. 
Camp  houses  have  been  erected,  and  a  railroad  is  being  built  to  the 
site  of  the  lock,  but  actual  work  on  the  lock  has  not  vet  been  com- 
menced. 

Gates  for  Locks  14  and  15  were  built  during  j>ast  fiscal  year,  and 
are  stored  at  Tuscaloosa  shops;  valves  and  special  irons  completed 
and  delivered  at  sites;  contract  work  continued  through  the  year, 
about  50  per  cent  of  the  work  being  accomplished  since  July  1,  1908 ; 
sites  for  Locks  16  and  17  purchased ;  plans  and  specifications  pre- 
pared for  Lock  17,  also  plans  for  Locks  18  and  19. 
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The  total  amount  expended  on  the  Black  Warrior  River  to  June  30, 
1909,  including  cost  oi  surveys,  etc.,  was  $1,226,383.53,  none  of  which 
was  applied  to  maintenance.' 

Recent  appropriations  have  been  made  for  locks  and  dams  on  the 
Black  Warrior,  Warrior,  and  Tombigbee  rivei^s  as  one  slack-water 
^stem,  and  for  statement  of  total  figures  for  project  see  report  (c) 
Tambiqbee  River. 

The  improvement  of  the  Black  Warrior  River  between  Tuscaloosa 
and  Daniels  Creek  is  based  upon  the  report  of  a  board  of  engineers, 
dated  April  2, 1887,  and  published  in  the  Annual  Report  of  the  Chiei 
of  Engineers  for  1887,  page  1302. 

For  ccnnmercial  statistics,  see  report  on  operating  and  care  of  locks 
and  dams,  page  423  of  this  report. 

('6)  Warrior  River. — This  name  refers  to  that  portion  of  the  War- 
rior River  below  Tuscaloosa.  Originally  logs,  snags,  and  overhang- 
ing trees  rendered  navigation  impossible  at  low  water  and  dangerous 
at  boating  stages.  The  minimum  depth  of  channel  was  about  1  foot 
and  the  minimum  width  about  60  feet. 

The  original  project  for  the  improvement,  adopted  by  the  river 
and  harbor  act  approved  March  3,  1875,  contemplated  deepening  the 
channel  by  jetty  construction  and  the  removal  of  snags  and  over- 
hanging trees.  The  amount  expended  on  this  project  from  1880 
until  the  adoption  of  the  present  project  was  $319,388.30.  Prior  to 
1880  appropriations  aggregating  $88,000  were  expended  on  the  War- 
rior and  Tombigbee  rivers  jointly,  and  an  account  of  this  work  may 
be  found  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1897, 
page  1679. 

The  present  project,  adopted  by  the  river  and  harbor  act  of  March 
3,  1899,  for  the  construction  of  six  locks  and  dams  (Nos.  4-9,  inclu- 
sive, of  the  Black  Warrior,  Warrior,  and  Tombigbee  system),  with  a 
total  lift  of  60  feet,  and  to  aflford  a  channel  for  barges  of  6  feet  draft 
at  mean  low  water  all  the  year  round  between  Demopolis  and  Tusca- 
loosa, has  been  completed.  The  last  three  lock?  built  (Nos.  4,  5,  and 
6)  were  commenced  under  contract  in  May,  1903,  but  after  abandon- 
ment of  work  by  the  contractors  on  December  31,  1904,  they  were 
completed  with  nired  labor  and  were  opened  for  traffic  during  the 
past  fiscal  year. 

The  total  amount  expended  on  improvement  of  Warrior  River 
under  the  existing  project  to  June  30,  11)09,  was  i^-2.080,44r).12,  of 
which  $13,691.24  was  applied  to  maintenance. 

For  commercial  statistics,  see  report  on  operating  and  care  of  locks 
and  dams. 

The  report  of  the  survey  upon  which  the  preirent  project  is  based 
is  printed  in  the  Annual  fteport  of  the  Chiei  of  Engineers  for  1890. 

(c)  Tombigbee  River  froni  the  mouth  to  Demopolis  (constntction 
of  locks  and' dams), — The  original  condition  of  tlie  navigable  chan- 
nel of  this  section  of  the  river  was  such  as  to  permit  of  steamboat 
navigation  during  high  stages  of  water  only,  lasting  about  six  or 
eight  months  of  the  year.  The  minimum  width  of  the  channel  was 
a^ut  100  feet  and  the  minimum  depth  about  2  feet. 

For  project,  amount  expended,  etc.,  see  report  on  maintenance  of 
channel,  Tombigbee  River  from  the  mouth  to  Demopolis. 
the  existing  project  to  June  30,  1909,  was  $722.03:^.76:   for  con- 
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The  amount  expended  on  work  of  lock  and  dam  construction  under 
j:;truction  of  dredge,  $40,030;  and  for  construction  of  lock  houses, 
$10,315.16. 

The  river  and  harbor  act  approved  March  3,  1905,  made  an  appro- 
priation of  $100,000,  and  provided  for  the  further  appropriation  of 
$781,466,  to  be  applied  to  the  completion  of  Locks  and  Dams  Nos.  1, 
2,  and  3,  Warrior  and  Tombigbee  rivers,  Alabama,  and  of  Lock  No. 
1,  Tombigbee  River,  and  the  construction  of  Lock  No.  2,  Tombigbee 
River,  it  was  also  provided  that  of  these  sums  $40,000  might  be 
expended  for  the  construction  of  a  dredge  and  $30,000  for  the  con- 
struction of  lock  houses  necessary  for  the  operation  of  locks  and  dams 
in  the  Black  Warrior,  Warrior,  and  Tombigbee  rivers. 

The  full  amount  authorized  by  this  river  and  harbor  act  was  subse- 
quently appropriated.  Provision  was  made  in  the  river  and  harbor 
act  of  March  2,  1907,  for  the  construction  of  Lock  and  Dam  No.  3. 

During  the  past  fiscal  year  Lock  and  Dam  No.  1  were  completed 
and  opened  to  traffic,  with  hired  labor.  At  Locks  Nos.  2  and  3  work 
was  continued  under  contract  dated  December  4,  1907,  consisting 
principally  of  cleaning  and  grubbing,  building  cofferdams,  excava- 
tion, and  delivering  materials  and  plant.  Valves  and  special  irons 
were  built  at  the  Tuscaloosa  shops  and  delivered  to  the  contractor  at 
the  lock  sites.  Steel  gates  for  these  locks  were  also  built  at  the  same 
shops  and  are  stored  there  ready  for  delivery. 

About  16  per  cent  of  the  work  has  been  done  at  Lock  No.  2  and 
about  8  per  cent  at  Lock  No.  3. 

During  the  year  the  12-indi  hydraulic  dredge  Humphreys  was  com- 

f)leted  and  is  in  operation.  Contract  was  made  for  an  additional 
ock  house  at  Lock  No.  2,  and  it  is  about  90  per  cent  completed. 

For  commerce  during  the  calendar  year  1908,  see  report  on  Tom- 
bigbee River,  mouth  to  Demopolis,  and  reference  is  also  had  to  report 
on  operating  and  care  of  locks,  which  furnishes  statistics  for  the 
fiscal  year. 

General. — Recent  appropriations  for  slack  watering  the  Black 
Warrior,  Warrior,  and  Tombigbee  rivers  have  been  made  for  one 
system  of  locks  and  dams,  so  that  this  is  now  considered  one  project, 
and  work  is  in  progress  on  the  same  under  continuing  contract 
authorization  in  river  and  harbor  act  of  March  2,  1907,  of  which 
$312,000  remains  to  be  appropriated.  The  estimated  total  cost  of  this 
work,  exclusive  of  maiiitenance,  is  now  $7,393,219.31.  The  increase 
in  this  estimated  total  cost  over  that  contained  in  the  Annual  Report 
for  1908  is  due  to  the  fact  that  the  amounts  required  for  the  com- 
pletion of  Locks  Nos.  1,  4,  5,  and  6,  finished  during  the  past  fiscal 
year  with  hired  labor^  proved  to  be  considerably  larger  than  had  been 
estimated,  especialljr  m  the  case  of  the  first-named  lock,  where  it  was 
necessary  to  maintain  a  heavy  force  to  insure  completion  of  the  dam 
before  high  water.  The  closure  of  the  dam  was  made  November  18, 
1908.  MsOj  experience  has  shown  that  the  present  type  of  guard 
cribs  is  too  light.  It  is  proposed  to  substitute  a  crib  of  wider  base  at 
Locks  Nos.  1,  2,  and  3,  Tomoigbee  River,  in  place  of  those  originallv 
planned,  and  to  reduce  the  intervals  between  successive  cribs  guara- 
ing  the  upper  approaches  to  these  locks,  in  order  to  facilitate  the 
handling  and  entrance  of  boats. 

The  rollowing  statement  shows  the  total  figures  for  this  project : 
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Total  estimated  cost  of  project,  including  $13,091.24  applied  to 

maintenance  of  work |7, 406, 910.  S5 

Total  amount  appropriated,  received  from  sales,  etc.,  to  June  30, 

1900 6, 294, 910. 66 

Amount  authorized  but  not  appropriated $312,000 

Amount  required,  but  not  yet  authorized  or  appro- 
priated  1,800,000 

2,112,000.00 

The  following   division    shows   the   proposed   application   of  the  required 
$2,112.000 : 

For  completing  all  locks  and  dams $1, 947, 000. 00 

For  dredging  between  locks,  necessary  to  obtain  6-foot  depth 100, 000. 00 

For  construction  of  additional  lock  houses 25,000.00 

For  removing  snags  and  overhanging  trees  (original  work) 30,000.00 

For  building  fishways  in  dams  at  Locks  Noa  7,  8,  9,  10,  11,  12, 
and  13 10, 000. 00 

Total  amount  required  that  has  not  yet  been  appropriated-    2, 112, 000. 00 

The  following  shows  the  disposition  of  the  amount  appropriated, 

received  from  sales,  etc.,  to  June  30,  1909,  in  all 6, 294, 910. 56 

Applied  to  work  of  lock  and  dam  construction, 

including  surveys $4,021,171.17 

Cost  of  dredge 40,030.00 

Cost  of  lock  houses  to  June  30,  1909 10,315. 16 

Snagging  work  ( maintenance ) 13, 691 .  24 

Total 4, 085, 207. 57 

Balance  unexpended  June  30,  1909 1, 209,  702. 98 

It  is  therefore  proposed  to  apply  available  funds  and  future  appro- 
priations to  the  completion  of  locks  and  dams  on  the  Black  Warrior 
and  Tombigbee  rivers,  the  performance  of  dredging,  removal  of 
snags  and  overhanging  trees,  etc.,  as  indicated  in  the  foregoing  state- 
ment, the  work  immediately  proposed,  however,  being  the  completion 
of  Locks  and  Dams  Nos.  2  and  3,  Tombigbee  River,  and  Nos.  14,  15, 
and  16,  Black  Warrior  River,  and  the  commencement  of  Lock  No.  17, 
Black  Warrior  River,  all  under  contract. 

The  work  of  lock  and  dam  construction  thus  far  accomplished  has 
had  a  marked  effect  on  traffic.  Through  packet  service  from  Mobile 
to  Tuscaloosa,  which  had  been  abandoned  for  many  years,  was  re- 
sumed during  the  past  fiscal  year,  and  four  towboats,  with  a  number 
of  barges,  have  been  in  use  on  the  upper  river  during  the  past  winter. 
Just  what  effect  the  all-year-round  6-foot  navigation  will  have  when 
obtained  can  not  be  definitely  stated  as  yet,  but  it  is  expected  to  cause 
a  great  reduction  in  freight  rates  between  the  mining  section  of 
Alabama  and  the  Gulf  of  Mexico. 

LOCKS    AND    DAMS. 

July  1. 1908,  balance  unexpended $807,  031. 47 

June  30,  1909,  receipts  from  sales 575.42 

Amount  appropriated  by  sundry  civil  act  approved  March  4, 1909-     1, 000, 000. 00 

1, 807, 606.  89 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of 
improvement **617,  588. 75 


•  Not  including  $12.50  expended  for  United  States  Weather  Bureau  and  sub- 
sequently returned  to  appropriation ;  also  not  including  $65.47  expended  for 
Isthmian  Canal  Commission,  to  be  returned  to  appropriation. 
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July  1,  1909,  balance  unexpended $1, 190, 018. 14 

July  1,  1909,  outstanding  liabilities 61, 300. 00 

July  1,  1909,  balance  available 1, 128, 718. 14 


July  1,  1909,  amount  covered  by  uncompleted  contracts 1, 398, 408. 00 

Amount  (estimated)  required  for  completion  of  existing  project-    2, 112, 000. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending 
June  30,  1911,  for  works  of  improvement,  exclusive  of  the 
balance  unexpended  July  1,  1909 ^ «1, 100, 000. 00 


LOCK    HOUSES. 


July  1,  1908,  balance  unexpended $19, 684. 84 

July  1,  1909,  balance  unexpended 19, 684. 84 

July  1,  1909,  amount  covered  by  uncompleted  contracts 1,792.00 


CONSOLIDATED. 


July  1,  1908,  balance  unexpended $826,716.31 

June  30,  1909,  receipts  from  sales 575.42 

Amount  appropriated  by  sundry  civil  act  approved   March  4, 

1909 1, 000, 000. 00 


1,  827,  291. 73 
June  30,  1909,  amount  exi)ended  during  fiscal  year,  for  works  of 
improvement 617,  588. 75 

J'bly  1,  1909,  balance  unexpended 1, 209,  702. 98 

July  1,  1909,  outstanding  liabilities 61,300.00 

July  1,  1909,  balance  available 1,148,402.98 

July  1,  1909,  amount  covered  by  uncompleted  contracts 1,400,200.00 

Amount  (estimated)  required  for  completion  of  existing  project-    2,112,000.00 

Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June 
30,  1911,  for  works  of  Improvement,  exclusive  of  the  balance 
unexpended  July  1,  1909 «1, 100. 000. 00 

The  House  Committee  in  its  report  says :  , 

The  Improvement  of  the  Warrior  and  Tomblgbee  rivers  has  for  its  object 
fumishinp:  an  outlet  for  the  coal  fields  of  Alabama.  Since  the  adoption  of  the 
present  i)roject  in  11)02  work  has  been  prosecuted  energetically,  and  at  the 
presont  time  there  are  four  looks  and  dams  under  construction,  an  additional 
site  has  been  procured,  the  plans  and  specifications  for  Its  construction  pre- 
pared, and  the  provision  carried  In  the  present  bill  Is  necessary  to  put  this  lock 
under  contract  and  prevent  suspension  of  active  operation  on  the  project.  The 
amount  appropriated  and  authorized  will  be  sufficient  to  provide  for  completing 
tovtr  locks  now  under  construction,  placing  Ix)ck  17  under  contract  and  doing 
the  necessary  preliminary  work,  including  the  purchase  of  lock  sites,  for  the 
construction  of  Locks  18  and  10,  necessary  for  the  completion  of  the  project 
Locks  2  and  3,  now  under  construction,  are  on  the  Tomblgbee  River,  near  Mo- 
bile; Locks  15  and  16,  on  the  Upper  Warrior,  and  those  remaining  to  complete 
the  project  are,  as  above  Indicated,  Nos.  17,  18.  and  19.  The  system  includes  19 
locks  doslpied  to  provide  for  a  6-foot  barge  navigation.  No  others  are  contem- 
plated in  the  present  project,  which  reaches  the  lower  Alabama  coal  fields. 
However,  an  examination  was  provided  for  in  the  act  approved  March  3,  1907, 
for  a  further  Investigation,  which  may  indicate  the  desirability  of  additional 
locks  to  extend  the  improvement  farther  into  these  coal  fields. 

«0f  this  amount  $312,000  is  for  continuing  contract  work  authorized  by  the 
river  and  harbor  act  of  March  2,  1907. 
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tombigbee  riveb  from  the  mouth  to  demopolis  (maintenance  of 

channel). 

The  original  condition  of  the  channel  of  this  portion  of  the  river 
was  such  as  to  permit  of  steamboat  navigation  during  high-water 
stages  only,  lasting  about  six  or  eight  months  of  the  year.  Tne  mini- 
mum width  of  the  channel  was  about  100  feet  and  the  minimum  depth 
2  feet,  at  mean  low  water. 

The  original  project  for  the  improvement  of  this  stream,  as  adopted 
in  1871,  contemplated  the  removal  of  sna^  and  other  obstructions 
in  the  channel  of  the  river  and  the  widening  and  deepening  of  the 
existing  channel  through  various  shoals,  at  an  estimated  cost  of 
$21,500.  The  project  adopted  in  1879  was  to  afford  a  channel  of 
navigable  widtn  and  4  feet  deep  at  ordinary  low  water  from  the 
mouui  to  Demopolis,  a  distance  of  185  miles,  by  the  removal  of  snags, 
logs,  and  overhanging  trees,  and  the  improvement  of  the  worst  bars 
by  dredging. 

Prior  to  !ommenoement  of  work  under  the  existing  project  there 
was  applied  to  channel  work  on  this  section  of  river  $249,542.48. 

The  earlier  projects  for  the  improvement  of  this  section  of  Tom- 
bigbee  River  were  superseded  by  the  project  adopted  in  the  river  and 
harbor  act  of  September  19,  1890.  The  project  adopted  at  that  time 
provided  for  securing  a  channel  6  feet  deep  at  low  water  between  the 
mouth  and  Demopolis  by  ^e  construction  of  locks  and  dams  and  bank 
revetments,  and  by  the  removal  of  logs,  sna^,  and  other  obstructions. 
Tlie  cost  of  this  project  was  originally  estimated  at  $508,808.98,  but 
in  1897,  after  $330,000  had  been  appropriated  for  the  work,  the  esti- 
mate was  increased,  the  additional  cost  of  completion  being  then 
placed  at  $600,000. 

By  the  river  and  harbor  act  of  June  13,  1902,  the  formation  of  a 
6-foot  channel  below  Demopolis  by  constructing  locks  and  dams  was 
made  a  part  of  the  project  for  securing  6- foot  navigation  in  the  Black 
Warrior,  Warrior,  and  Tombigbee  rivers,  Alabama.  Information  in 
regard  to  work  accomplished  on  the  Tombigbee  River  under  this 
project  and  the  expenditures  made  in  connection  therewith  will  be 
found  in  the  section  of  this  report  immediately  preceding. 

Under  previous  projects  this  section  of  the  Tombigbee  River  has 
been  repeatedly  clearea  of  snags,  dikes  have  been  constructed,  dredg- 
ing has  been  done  at  the  worst  bars,  and  the  channel  made  navigable 
for  steamboats  at  low  stages  of  the  river.  The  existing  project  for 
maintenance  of  the  improvement  of  the  Tombigbee  River  from  the 
mouth  to  Demopolis  was  adopted  by  the  river  and  harbor  act  of  June 
13,  1902,  and  contemplates  the  maintenance  of  the  existing  channel 
by  the  removal  of  logs,  snags,  and  other  obstructions  from  the  stream, 
and  by  tihe  repair  of  dikes. 

The  amount  expended  on  work  under  the  existing  project  up  to  the 
dose  of  the  fiscal  year  ending  June  30,  1909,  was  $51,332.17^  all  of 
which  was  applied  to  maintenance.  All  work  under  this  project  has 
been  performed  with  the  United  States  plant  and  hired  lalK)r,  and  the 
channel  of  the  stream  has  been  maintained  in  a  navigable  condition. 

During  the  past  fiscal  year  the  snag  boat  DemopoLia  worked  over 
about  16^  miles  of  this  section,  below  Lock  No.  1,  removing  1,028 
obstructions  from  the  channel  and  doing  a  small  amount  oi  bank 
work.  In  addition,  the  wreck  of  an  ola  sunken  snag  boat  was  re- 
moved. 
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The  new  snag  boat  Torrvbighee  was  received  and  fitted  up,  and  will 
commence  work  as  soon  as  the  water  falls  low  enough.  Part  pay- 
ment for  this  boat  was  made  from  this  appropriation,  and  part  cc^ 
of  completing  dredge  for  use  on  this  and  other  rivers  was  also  paid. 

It  is  proposed  to  apply  available  funds  and  future  appropriations 
to  maintenance  of  the  mfiprovement  by  snagging,  dredging,  and  con- 
struction of  jetties.    Two  snag  boats  will  be  kept  at  work  here. 

The  Tombigbee  River  is  navigable  for  steamboats  as  far  up  as 
CJolumbus,  Miss.,  a  distance  of  Ml  miles  above  its  mouth,  and  for 
rafts  as  far  up  as  Walkers  Bridge,  Miss.,  a  farther  distance  of  169 
miles.  This  stream  is  nontidal  except  in  its  lower  reaches.  Floods 
at  Demopolis  rise  at  times  to  a  sta^  of  60  feet  above  low  water. 

Commerce  on  this  section  of  nver  in  1908  amounted  to  300,081 
tons,  valued  at  about  $4,529,739.  The  project  results  in  affording 
cheap  water  rates  between  Mobile  and  points  along  the  lower  Tom- 
bigbee  River. 

July  1,  1908,. balance  unexpended $21,933.13 

June  30,  1909,  receipts  from  sales 137.  80 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  3,  1909 10,000.00 

32, 070. 93 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement ^ 22, 416. 30 

July  1,  1909,  balance  unexpended 9,654.63 

July  1,  1909,  outstanding  liabilities 1.304.00 

July  1,  1909,  balance  available 8, 350. 63 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30, 1911.  for  maintenance  of  improvement,  exclusive  of  the  balance 
unexpended  July  1,  1909 26,000.00 

TOMBIGBEE  RIVER  FROM  DEMOPOUS,  ALA.,  TO  COLUMBUS,  MISS. 

The  original  condition  of  this  section  of  the  river  was  such  as  to 
amit  navigation  only  during  high-water  stages.  The  channel  was 
obstructed  by  shoals,  logs,  and  overhanging  trees,  the  minimum 
depth  being  1  foot  at  mean  low  water,  and  uie  minimum  width  of 
channel  70  feet.  The  improvement  of  the  Tombigbee  River  between 
Demopolis  and  Columbus  was  commenced  under  the  project  of  1871, 
which  contemplated  the  improvement  of  this  stream  oy  the  removal 
of  snags  and  other  obstructions  in  the  river  and  the  widening  and 
deepening  of  existing  channels  through  various  bars.  In  1879  this 
project  was  modified  so  as  to  provide  for  the  formation  of  a  channel 
of  navigable  width  and  3  feet  deep  at  low  water  from  Demopolis  to 
Columbus,  this  section  forming  a  part  of  two  different  improvements. 

Prior  to  adoption  of  the  present  project,  $63,382.98  was  expended 
on  this  section  of  the  river. 

The  present  project  for  improvement  of  this  section  of  Tombigbee 
River,  adopted  in  1890,  provides  for  securing  a  channel  6  feet  deep  at 
low  water  frwn  Demopolis  to  Columbus,  a  distance  of  156  miles,  by 
snagging,  tree  cutting,  bank  revetment,  bar  improvement,  and  the 
construction  of  locks  and  dams,  at  a  cost  originally  estimated  at 
$779,400.    In  1897  the  construction  of  locks  and  dams  was  estimated 
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to  cost  $2,000,000.  This  project  wite  adopted  by  the  river  and  harbor 
act  of  September  19,  1890,  but  no  provision  lias  yet  been  made  by 
Congress  for  commencing  the  work  of  lock  and  dam  construction. 
The  fall  of  the  river  from  Columbus  to  Demopolis  is  about  108  feet. 

The  total  amount  expended  on'the  work  under  the  existing  project 
up  to  the  close  of  the  fiscal  year  ending  June  30, 1909,  was  $178,295.38, 
oi  which  about  $77,838.49  was  applied  to  maintenance.  These  ex- 
penditures have  resulted  in  the  formation  of  a  clear  channel  within 
the  limits  of  the  project  available  for  light-draft  boats  on  a  2-foot  rise 
above  low  water  and  in  the  partial  maintenance  of  this  improvement. 
Work  has  been  prosecuted  by  means  of  United  States  plant  and  hired 
labor. 

During  the  fiscal  vear  about  68  miles  of  river  were  worked  over 
with  the  snag  boat  Vienn^i  upstream  from  Demopolis,  when  inter- 
rupted by  high  water.  Overhanging  trees  were  cut  and  pulled  b^ck, 
and  1,588  logs,  snags,  and  stumps  were  removed  from  the  channeL 
This  part  of  the  river  can  be  navigated  by  steamboats  most  of  the 
year. 

For  efficient  work  on  this  section,  a  self-propelling  snag  boat  is 
considered  necessary,  and  the  cost  of  such  a  boat  has  been  included 
in  estimate  of  amount  required. 

It  is  proposed  to  apply  available  fimds  and  future  appropriations 
to  the  work  of  maintaining  the  improvement  by  the  removal  of  snags, 
trees,  and  other  obstructions  brought  into  the  channel  bv  freshets. 
The  maximum  height  of  these  freshets  at  Columbus  is  40  ieet. 

The  commerce  on  this  section  of  the  river  for  the  calendar  year 
1908  amounted  to  about  15,202  tons,  valued  at  $531,128. 

This  project  results  in  affording  water  rates  from  Mobile  to  points 
on  the  Tombigbee  River  above  Demopolis  for  several  months  each 

vear. 

••  • 

July  1,  1908,  balance  unexpended $9,687.94 

June  30, 1909,  amount  expended  during  fiscal  year,  for  maintenance  of 

Improrement 5, 983. 32 

July  1, 1909,  balance  unexpended 3, 704. 62 

July  1, 1909,  outstanding  llabllitieB 570. 00 

July  1,  1909,  balance  available 3,134.62 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  un- 
expended July  1,  1909 - 26, 000. 00 

TOMBIGBEE  RIVER  FROM  CDLUMBUS  TO  WALKERS  BRIDGE,  MISS. 

Prior  to  1902  this  improvement  was  divided  into  two  sections,  one 
from  Columbus  to  Fulton,  144  miles^  and  the  other  from  Fulton  to 
Walkers  Bridge,  25  miles,  for  which  appropriations  were  made 
separately. 

The  original  condition  of  the  river  was  such  that  navigation  was 
impossible  except  at  high  water,  and  difficult  even  at  that  sta^e, 
owing  to  the  logs,  snags,  and  overhanging  trees  which  obstructed  fee 
channel.  The  minimum  depth  in  the  channel  was  about  1  foot  at 
mean  low  water  and  the  minimum  width  was  50  feet. 

The  project  for  the  improvement  of  the  river  above  Columbus  was 
adopted  in  1873,  and  provided  for  obtaining  a  good  high-water  chan- 
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nel  by  the  removal  of  obstruetiofts,  at  an  estimated  cost  of  $35,000. 
This  *^project  was  completed  in  1882,  at  a  cost  of  $27,293.65,  since 
which  time  operations  have  been  directed  toward  maintaining  the 
improvement.  The  first  specific  appropriation  for  the  portion  of 
the  river  between  Fulton  and  Cohim'bus  was  made  in  1892,  this  money, 
together  with  subsequent  appropriations,  being  applied  to  the  main- 
tenance of  a  high-water  channel. 

The  project  for  improvement  of  the  river  from  Fulton  to  Walkers 
Bridge  was  adopted  m  1888,  and  provides  for  securing  a  high-water 
channel  by  the  removal  of  logs,  snags,  and  overhanging  trees,  at  an 
estimated  cost  of  $11,000,  and  for  the  maintenance  or  the  same  at 
an  annual  cost  of  $1,500.  This  project  was  adopted  by  the  river  and 
harbor  act  of  August  11,  1888,  and  was  completed  in  1891  at  a  cost 
of  $6,517.19. 

The  total  amount  expended  on  these  projects  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1909,  was  $77,725.20,  of  which  amount 
$43,914.36  had  been  applied  to  maintenance.  United  States  plant 
and  hired  labor  have  been  employed  on  this  work. 

The  limited  amount  available  tor  work  on  this  section  of  the  river 

for  a  nmber  of  years  has  limited  operations  to  short  stretches  of 

river  in  worst  condition,  but  it  is  desired  to  make  the  operations  more 

extensive,  maintaining  two  working  parties  in  the  field  instead  of  one, 

^  with  a  view  to  getting  over  the  entire  section  in  one  working  season. 

I  During  the  past  fiscal  year  no  work  could  be  done  until  June  IT, 

fl909,  owmg  to  lack  of  money.  On  this  date  work  was  commenced  just 
below  Fulton,  Miss.,  working  downstream.  About  18  miles  of  river 
was  worked  over  during  the  balance  of  the  month,  though  the  river 
was  a  little  too  high  for  thorough  work  and  parts  of  this  stretch  may 
f  have  to  be  worked  over  again  at  a  lower  stage ;  102  obstructions  were 

removed  from  the  river^  in  addition  to  bank  work.    These  operations 
are  being  carried  on  with  funds  allotted  from  the  appropriation  of 
'  March  3,  1909. 

'  As  a  result  of  the  work  done  on  this  section  of  Tombigbee  River  it 

has  been  possible  to  bring  large  rafts  of  logs  and  timber  down  on  a 
rise  of  a  few  feet  above  low  water,  but  the  freshets  here  range  from 
20  to  40  feet  during  the  high-water  season  and  many  obstructions  are 
i  brought  into  the  stream  by  these  floods,  rendering  it  necessary  to 

remove  such  obstructions  each  season  in  order  to  keep  the  channel 
open.    This  part  of  the  river  is  nontidal. 

It  is  proposed  to  apply  available  funds  and  future  appropriations 
to  the  work  of  maintaining  a  high-water  channel  within  the  limits  of 
the  improvement. 

A  reference  to  reports  on  surveys  upon  which  a  portion  of  this 
project  is  based  is  printed  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1905,  page  340. 

The  commerce  on  this  section  of  the  river  during  the  calendar  year 
ending  December  31.  1908,  amounted  to  22,834  tons  of  logs,  valued  at 
$120,181. 

Funds  for  work  on  this  part  of  the  river  are  allotted  from  the 
appropriation  for  Tombigbee  River,  Demopolis  to  Columbus. 
This  project  has  no  effect  on  freight  rates. 
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July  1, 1908,  balance  unexpended $71.14 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 3,000.00 

3, 071. 14 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance 

of  improvement «. 129. 29 

July  1,  1909,  balance  unexpended 2,941.85 

July  1, 1909,  outstanding  liabilities 330.00 

July  1,  1909,  balance  available 2,011.86 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911,  for  maintenance  of  improvement,  exclusive  of  the  balance 
unexpended  July  1,  1909 10,000.00 

HARBOR  AT  BILOXI,  MISS. 

This  channel  originally  had  a  minimum  depth  of  4  feet.  The 
original  project  for  its  improvement  was  adopted  in  1882  and  contem- 
plated the  formation  of  a  channel  through  Deer  Island  flats  to  con- 
nect Biloxi  Bay  with  the  Back  Bay  of  Biloxi,  at  an  estimated  cost 
of  $35,000.  The  channel  thus  proposed  was  to  have  a  depth  of  8  feet 
at  low  water  with  a  width  sufficient  for  navigation. 

In  1884  this  project  was  changed  so  as  to  provide  for  deepening  the 
diannel  from  Mississippi  Sound  to  the  wharves  at  Biloxi  from  the 
existing  depth  of  4  or  4i  feet  to  8  feet  over  a  width  of  150  feet,  the 
estimated  cost  of  this  work  being  $55,000.  The  work  of  dredging 
was  commenced  in  September,  18^,  and  the  project  was  finally  com- 
pleted in  August,  1893,  at  a  cost  of  $44,382.27. 

Since  that  time  funds  have  been  applied  to  the  maintenance  of  the 
improvement. 

ITo  work  was  done  here  during  the  past  fiscal  year,  the  expendi- 
tures being  in  payment  of  part  cost  of  building  new  hull  for  U.  S.  S. 
Chickasaw^  and  some  travel  expenses  incurred  while  inspecting  the 
improvement.  The  last  dredging  at  this  locality  was  completed  in 
May,  1908,  and  considerable  shoaling,  especially  near  the  edges  of 
channel,  has  taken  place  since. 

Available  funds  and  future  appropriations  will  be  applied  to 
maintainiujg  a  channel  8  feet  deep  ana  as  great  a  width  as  possible, 
not  exceeding  150  feet. 

The  commerce  of  the  harbor  during  the  calendar  year  1908  con- 
sisted principally  of  lumber,  rosin  and  turpentine,  fish  and  oysters, 
and  general  merchandise,  amounting  to  217,550  tons,  valued  at 
$2,361,150. 

The  total  amount  expended  on  this  improvement  up  to  June  30, 
1909,  was  $71,586.44,  of  which  $27,204.17  was  applied  to  work  of 
maintenance. 

The  maximum  low-water  draft  that  can  be  carried  through  the 
channel  is  now  about  8  feet,  and  the  range  of  tide  is  about  If  feet. 

The  project  has  little  or  no  effect  on  freight  rates. 

July  1,  1908,  balance  unexpended $1,298.61 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 502. 78 

July  1,  1909,  balance  unexpended 795. 83 

Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  Improvement,  exclusive  of  the  balance  un- 
expended July  1,  1909 10,000.00 

S.  Rep.  527,  61—2 ^22 
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nel  by  the  removal  of  obstructiofts,  at  an  estimated  cost  of  $35,000. 
This  project  was  completed  in  1882,  at  a  cost  of  $27,293.65,  since 
which  time  operations  have  been  directed  toward  maintaining  the 
improvement.  The  first  specific  appropriation  for  the  portion  of 
the  river  between  Fulton  and  Colum'bus  was  made  in  1892,  this  money, 
together  with  subsequent  appropriations,  being  applied  to  the  main- 
tenance of  a  high-water  channel. 

The  project  for  improvement  of  the  river  from  Fulton  to  Walkers 
Bridge  was  adopted  m  1888,  and  provides  for  securing  a  high-water 
channel  by  the  removal  of  logs,  snags,  and  overhanging  trees,  at  an 
estimated  cost  of  $11,000.  and  for  the  maintenance  of  the  same  at 
an  annual  cost  of  $1,500.  This  project  was  adopted  by  the  river  and 
harbor  act  of  August  11,  1888,  and  was  completed  in  1891  at  a  cost 
of  $6,517.19. 

The  total  amount  expended  on  these  projects  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1909,  was  $77,725.20,  of  which  amount 
$43,914.36  had  been  applied  to  maintenance.  United  States  plant 
and  hired  labor  have  been  employed  on  this  work. 

The  limited  amount  available  ior  work  on  this  section  of  the  river 
for  a  nmber  of  years  has  limited  operations  to  short  stretches  of 
river  in  worst  condition,  but  it  is  desired  to  make  the  operations  more 
extensive,  maintaining  two  working  parties  in  the  field  instead  of  one, 
with  a  view  to  getting  over  the  entire  section  in  one  working  season. 

During  the  past  fiscal  year  no  work  could  be  done  until  June  17., 
1909,  owmg  to  lack  of  money.  On  this  date  work  was  commenced  just 
below  Fulton,  Miss.,  working  downstream.  About  18  miles  of  river 
was  worked  over  during  the  balance  of  the  month,  though  the  river 
was  a  little  too  high  for  thorough  work  and  parts  of  this  stretch  may 
have  to  be  worked  over  again  at  a  lower  stage ;  102  obstructions  were 
removed  from  the  river^  in  addition  tp  bank  work.  These  operations 
are  being  carried  on  with  funds  allotted  from  the  appropriation  of 
March  3,  1909. 

As  a  result  of  the  work  done  on  this  section  of  Tombigbee  River  it 
has  been  possible  to  bring  large  rafts  of  logs  and  timber  down  on  a 
rise  of  a  few  feet  above  low  water,  but  the  freshets  here  range  from 
20  to  40  feet  during  the  high-water  season  and  many  obstructions  are 
brought  into  the  stream  by  these  floods,  rendering  it  necessary  to 
remove  such  obstructions  each  season  in  order  to  Keep  the  channel 
open.    This  part  of  the  river  is  nontidal. 

It  is  proposed  to  apply  available  funds  and  future  appropriations 
to  the  work  of  maintaining  a  high-water  channel  within  the  limits  of 
the  improvement. 

A  reference  to  reports  on  surveys  upon  which  a  portion  of  this 

groject  is  based  is  printed  in  the  Annual  Report  of  the  Chief  of 
Ingineers  for  1905,  page  340. 

The  commerce  on  this  section  of  the  river  during  the  calendar  year 
ending  December  31.  1908,  amounted  to  22,834  tons  of  logs,  valued  at 
$120,181. 

Funds  for  work  on  this  part  of  the  river  are  allotted  from  the 
appropriation  for  Tombigbee  River,  Demopolis  to  Columbus. 
This  project  has  no  effect  on  freight  rates. 
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July  1, 1908,  balance  unexpended $71.14 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 3,000.00 

3, 071. 14 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance 

of  improvement •. 129. 29 

July  1,  1909,  balance  unexpended 2,941.86 

July  1,  1909,  outstanding  liabilities 330.00 

July  1,  1909,  balance  available 2,  Oil.  8S 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911,  for  maintenance  of  improvement,  exclusive  of  the  balance 
unexpended  July  1,  1909 10,000.00 

HARBOR  AT  BILOXI,  MISS. 

This  channel  originally  had  a  minimum  depth  of  4  feet.  The 
original  project  for  its  improvement  was  adopted  in  1882  and  contem- 
plated the  formation  of  a  channel  through  Deer  Island  flats  to  con- 
nect Biloxi  Bay  with  the  Back  Bay  of  Biloxi,  at  an  estimated  cost 
of  $35,000.  The  channel  thus  proposed  was  to  have  a  depth  of  8  feet 
at  low  water  with  a  width  sufficient  for  navigation. 

In  1884  this  project  was  changed  so  as  to  provide  for  deepening  the 
channel  from  Mississippi  Sound  to  the  wharves  at  Biloxi  from  the 
existing  depth  of  4  or  4^  feet  to  8  feet  over  a  width  of  150  feet,  the 
estimated  cost  of  this  work  being  $55,000.  The  work  of  dredging 
was  commenced  in  September,  1887,  and  the  project  was  finally  com- 
pleted in  August,  1893,  at  a  cost  of  $44,382.27. 

Since  that  time  funds  have  been  applied  to  the  maintenance  of  the 
improvement. 

No  work  was  done  here  during  the  past  fiscal  year,  the  expendi- 
tures being  in  payment  of  part  cost  of  building  new  hull  for  u.  S.  S. 
Chickasaw^  and  some  travel  expenses  incurred  while  inspecting  the 
improvement.  The  last  dredging  at  this  locality  was  completed  in 
May,  1908,  and  considerable  shoaling,  especially  near  the  edges  of 
channel,  has  taken  place  since. 

Available  funds  and  future  appropriations  will  be  applied  to 
maintaining  a  channel  8  feet  deep  and  as  great  a  width  as  possible, 
not  exceeding  150  feet. 

The  commerce  of  the  harbor  during  the  calendar  year  1908  con- 
sisted principally  of  lumber,  rosin  and  turpentine,  fish  and  oysters, 
and  general  merchandise,  amounting  to  217,550  tons,  valued  at 
$2,361,150. 

The  total  amount  expended  on  this  improvement  up  to  June  30. 
1909,  was  $71,586.44,  of  which  $27,204.17  was  applied  to  work  of 
maintenance. 

The  maximum  low-water  draft  that  can  be  carried  through  the 
channel  is  now  about  8  feet,  and  the  range  of  tide  is  about  If  feet. 

The  project  has  little  or  no  effect  on  freight  rates. 

July  1,  1908,  balance  unexpended $1,298.61 

Jane  30,  1909,  amount  exi)ended  during  fiscal  year,  for  maintenance 
of  improvement 502. 78 

July  1,  1909,  balance  unexpended 795.  83 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  un- 
expended July  1,  1909 10, 000. 00 

S.  Eep.  527.  61—2 ^22 
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HARBOR  AT  GULFPORT  AND  SHIP   ISLAND   PASS,  MISSISSIPPI. 

Originally  no  channel  existed  between  Ship  Island  Harbor  and 
Gulfport,  Miss.  The  depths  on  the  site  of  the  channel  ranged  from 
19  to  8^  feet,  and  over  the  site  of  the  anchorage  basin  they  varied 
from  8i  to  2^  feet,  at  mean  low  water. 

The  existing  project  was  adopted  by  the  river  and  harbor  act  of 
March  3,  1899,  which  authorized  the  Secretary  of  War  to  enter  into 
contract  for  dredging  a  channel  300  feet  wide  and  19  feet  deep  at 
mean  low  water  from  the  anchorage  basin  at  Ship  Island  Harbor,  on 
the  Gulf  of  Mexico,  to  Gulfport,  Miss.,  and  to  construct  at  the  end 
of  this  channel  next  to  the  shore  an  anchorage  basin  of  similar  depth 
and  not  less  than  2,640  feet  by  1,320  feet  in  area.  This  act  also 
authorized  the  Secretary  of  War  to  contract  for  the  maintenance  of 
this  channel  and  anchorage  basin  for  a  term  of  five  years  after  their 
completion  for  the  sum  oi  $10,000  annually. 

Contract  was  entered  into  in  1901  for  dred^ng  the  channel  and 
anchorage  basin,  the  work  to  be  completed  within  two  years  from 
April  21,  1901,  for  $150,000,  and  for  the  maintenance  of  the  channel 
and  basin  for  a  term  of  five  years  after  completion  for  the  sum  of 
$10,000  per  annum.  Work  was  commenced  on  April  16,  1901.  By 
joint  resolution  of  Congress  approved  June  14,  1906,  it  was  provided 
that  the  channel  and  basin  should  be  accepted  as  dredged,  and  that 
$150,000  should  be  paid  the  contractor  for  the  work,  the  channel 
and  basin  having  been  dredged  to  the  approximate  depth  and  width 
required  in  the  contract.  The  payment  was  made.  The  period  of 
maintenance  commenced  June  14,  1906. 

The  river  and  harbor  act  approved  March  2,  1907,  appropriated 
$100,000  for  continuing  the  improvement  and  maintenance  of  tiie 
anchorage  basin  at  Gulfport  and  channel  therefrom  to  the  anchorage 
or  roadstead  at  Ship  Island,  also  Ship  Island  Pass  between  Ship  and 
Cat  islands,  Mississippi,  and  authorized  the  Secretary  of  War  to 
annul  that  portion  of  the  contract  entered  into  February  20,  1901, 
with  Spencer  S.  Bullis,  relating  to  the  maintenance  of  a  channel  and 
anchorage  basin  between  Ship  Island  and  Gulfport.  The  annulment 
of  this  contract  was  effected  by  a  supplemental  agreement  approved 
by  the  Secretary  of  War  June  11,  1907. 

The  report  of  the  survey  upon  which  the  improvement  of  Gulfport 
Harbor  and  Ship  Island  Pass,  Mississippi,  was  ori^nally  based  is 
printed  in  the  Annual  Report  of  the  Chief  of  Enmieers  for  1899, 

{)age  1787.    Eeports  of  another  reexamination  and  survey  of  this 
ocality  are  printed  in  House  Document  No.  184,  Fifty-nmth  Con- 
gresSp  second  session. 

Prior  to  the  act  of  March  2,  1907,  appropriations  were  made  sepa- 
rately for  Gulfport  Harbor,  Mississippi,  and  Ship  Island  Pass,  Mis- 
sissippi. Under  an  appropriation  of  $40,000,  carried  by  the  river  and 
harbor  act  of  March  3,  1899,  the  channel  through  Ship  Island  Pass 
was  dredged  from  its  original  depth  of  21  feet  to  the  projected  depth 
of  26  feet  and  300  feet  width.  These  depths  were  20  leet  and  25  feet, 
respectively,  referring  to  present  datum. 

The  channel  through  Snip  Island  Pass  has  shoaled  to  as  little  as 
22  feet  in  some  spots.  None  of  the  funds  appropriated  March  2, 1907, 
were  applied  to  this  part  of  the  work. 


BIVEB  AKD  HABBOB  BILL.  889 

Of  the  $170,000  provided  by  the  river  and  harbor  act  of  March  3, 
1909,  for  Gulfport  Harbor  and  Ship  Island  Pass,  it  is  proposed  to 
apj)ly  $160,000  to  maintenance  work  in  the  Gulfport  channel  and 
basin,  and  $10,000  to  similar  work  at  Ship  Island  Pass,  using  the 
dredge  Barnard  for  the  former  work  and  tne  dredge  Charleston  for 
the  latter.     Future  appropriations  will  be  similarly  applied. 

During  the  past  fiscal  year  the  Barnard  was  employed  most  of  her 
time  on  the  work  at  Gulfport,  removing  1,589,620  cubic  yards  of 
material,  place  measurement,  from  the  channel.  This  dredge  and 
attendant  plant  was  maintained  in  good  repair.  The  gross  cost  of 
the  work  of  the  Barnard^  including  repairs  to  plant,  inspection,  etc., 
was  $59,128.79,  or  3.72  cents  per  cubic  yard. 

Part  of  cost  of  repairing  the  Charleston  was  paid  from  Ship  Island 
Pass  funds. 

The  channel  and  basin  at  Gulfport  have  been  maintained  at  pro- 
jected dimensions,  except  in  some  spots  where  the  depth  is  less  than 
19  feet,  but  the  material  composing  the  bottom  is  soft  and  vessels 
drawing  20  feet  navigate  the  channel  at  mean  low  water,  and  those 
drawing  as  much  as  22  feet  use  it  at  high  tide.  The  range  of  the 
tide  is  about  If  feet. 

During  the  time  dredging  work  was  in  prc^ess  under  contract 
with  Spencer  S.  BuUis,  allotments  amounting  to  $24,199.85  were 
made  from  the  permanent  indefinite  appropriation,  act  July  5,  1884, 
to  cover  the  expenses  of  inspection,  superintendent^,  and  surveys. 
Of  the  amount  allotted,  $22,449.76  was  applied  to  the  purpose  ior 
which  intended  and  the  balance  turned  back  into  the  Treasury. 

The  commerce  of  Gulfport  Harbor  and  Ship  Island  Pass  during 
the  calendar  year  1908  amounted  to  473,327  tons,  principally  lumber, 
naval  stores,  and  cotton,  valued  at  $5,684,500. 

This  project  results  in  effecting  a  reduction  in  rail  freight  rates 
between  Gulfport  and  seaboard  cities  of  the  Atlantic  coast  and  in 
affording  water  freight  rates  from  Gulfport  to  foreign  ports. 

The  total  amount  expended  on  this  improvement  to  June  30,  1909, 
was  $338,541.42,  of  which  $132,645.69  was  applied  to  maintenance. 
Of  the  above  amount,  $297,711.69  was  applied  to  Gulfport  harbor 
and  channel  and  $40,829.73  was  used  on  Ship  Island  Pass. 

July  1,  1908,  balance  unexpended |28, 866.  86 

June  30,  1909,  receipts  from  sales 101.00 

Amount  aUotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  3.  1909 170,000.00 

November  9,  1908,  allotted  from  emergency  appropriation  act,  of 

March  2,  1907 10, 000. 00 

208, 967.  86 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance 
of    improvement 60, 262. 64 

July  1,  1909,  balance  unexpended 148,705.22 

July  1,  1909,  outstanding  liabilities 10,500.00 

July  1,  1909,  balance  available 1.38,205.22 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911,  for  works  of  iniprovemeut  and  for  maintenance,  ex- 
clusive of  the  balance  unexpended  July  1,  1900 129,000.00 
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HORN  ISLAND  PASS,  MISSISSIPPI. 

The  channel  through  the  bar  had  before  improvement  a  depth 
which  increased  through  natural  causes  from  14  or  16  feet  in  1853 
to  about  18  feet  in  1886,  and  has  been  available  at  low  water  since 
the  latter  date  for  vessels  up  to  a  draft  of  slightly  less  than  18  feet 
at  mean  low  water. 

Under  the  appropriations  for  improving  Pascagoula  River,  Missis- 
sippi, carried  oy  the  river  and  harbor  acts  of  August  18,  1894,  and 
June  3,  1896,  provision  was  made  for  the  removal  of  the  bar  in  Horn 
Island  Pass,  and  in  conformity  with  this  provision  a  channel  with  a 
least  depth  of  20.5  feet  (19.5  feet  referred  to  the  existing  datum) ,  and 
with  a  width  of  200  feet,  was  dredged  through  the  Horn  Island  bar. 
The  total  cost  of  this  work  was  $7,682.40,  but  the  benefit  of  the  im- 
provement was  soon  lost  through  shoaling. 

Under  the  appropriations  for  Pascagoula  River  and  Horn  Island 
Harbor  carried  by  tne  river  and  harbor  act  of  March  3,  1899,  and  the 
sundry  civil  act  of  June  6, 1900,  an  amount  estimated  at  about  $88,000 
was  applied  to  dredging  a  20-foot  (19  feet  present  datum)  channel  at 
certain  shoal  areas  in  the  Horn  Island  anchorage  basin,  the  work 
being  in  progress  between  1899  and  1901. 

The  existing  project  for  the  improvement  of  Horn  Island  Pass 
provides  for  the  formation  of  a  channel  21  feet  deep  at  low  water, 
300  feet  wide  tJirough  the  outer  bar,  and  200  feet  wide  elsewhere  in 
tiie  pass,  at  an  estimated  cost  of  $40,480,  and  $9,000  annually  to  pre- 
serve the  improvement.  The  project  was  adopted  by  the  river  and 
harbor  act  of  March  3,  1905,  which  carried  an  appropriation  of 
$40,480  for  the  work,  subject  to  the  condition  "  that  a  contract  or  con- 
tracts can  be  made  at  a  sum  not  to  exceed  the  unit  price  of  11  cents 
Ser  cubic  yard,  or  such  work  can  be  performed  by  a  government 
redge." 

The  proposed  dredging  work  was  advertised  under  date  of  May  16, 
1905,  but  no  bids  for  its  execution  were  received  in  response  to  this 
advertisement.  Since  that  date  the  work  has  been  performed  by  the 
U.  S.  dredge  CJuirleston^  completing  the  project  ana  maintaining  the 
same. 

No  work  has  been  done  at  Horn  Island  Pass  during  the  past  fiscal 
year,  the  last  work  being  in  April,.  1908.  The  expenditures  have 
been  applied  in  part  payment  for  extensive  repairs  to  the  Charleston^ 
which  dredge  will  be  used  during  part  of  the  ensuing  iSscal  year  in 
removing  shoals  that  have  formed  m  Horn  Island  Pass  since  the  last 
work  done  here  in  maintenance  of  the  improvement.  A  small  amount 
of  office  and  engineering  expenses  have  also  been  paid  from  this 
appropriation. 

Available  funds  and  future  appropriations  will  be  applied  to  main- 
tenance of  the  present  channel  through  the  pass,  including  part  cost 
of  keeping  in  repair  United  States  dredge  for  use  on  this  and  other 
outer  bars  in  the  district. 

The  report  upon  which  this  project  is  based  is  printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1904,  page  1863. 

The  available  low-water  depth  through  the  pass  is  about  21  feet, 
and  the  average  range  of  tide  is  about  1.1  feet. 

Commerce  using  the  Horn  Island  Pass  channel  during  the  calendar 
year  1908  amounted  to  about  500,836  tons  of  lumber  and  timber, 
valued  at  about  $4,526,960. 
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This  unprovement  in  connection  with  the  improvement  of  Pasca* 
goula  River  results  in  effecting  a  reduction  in  rail  freight  rates  be- 
tween Scranton,  Miss.,  and  seaooard  cities  of  the  Atlantic  coast,  and 
in  affording  direct  water  freight  rates  on  lumber  from  Moss  Point 
and  Scranton  to  foreign  ports. 

The  total  amount  expended  under  the  existing  project  up  to  June 
30,  1909,  was  $50,249.71,  of  which  about  $9,768.71  has  been  applied 
to  maintenance. 

July  1,  1908,  balance  uuexpended $3,493.43 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 ,12, 000. 00 

15, 493. 48 
-'June  30,  1909,  amount  expended  during  fiscal  year  for  maintenance  of 

improvement 4, 263. 14 

July  1,  1909,  balance  unexpended 11,230.29 

July  1,  1909,  outstanding  liabilities 2,000.00 

July  1,  1909,  balance  available ^ 9,230.29 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance 
unexpended  July  1,  1909 9,000.00 

EAST  PEABL  RIYEB,   MI6SIS8IPI   AND  IX)niSIANA. 

At  a  distance  of  about  40  miles  from  its  mouth  Pearl  River  divides 
into  two  forks,  one  of  which,  known  as  West  Pearl  River,  empties 
into  the  Rigolets,  while  the  other,  known  as  East  Pearl  River,  empties 
into  Lake  Sorgne  at  Lookout.  While  the  commerce  of  Pearl  River 
is  carried  via  West  Pearl  River,  through  which  the  water  flows  at 
ordinary  stages,  it  appears  that  within  the  country  tributary  to  the 
navigable  portion  of  East  Pearl  River,  extending  up  to  Gainesville,  a 
distance  oi  about  22  miles  from  the  mouth,  there  originates  a  com- 
merce of  some  importance,  consisting  of  export  timber,  naval  stores, 
canned  oysters,  etc.  Statistics  furnished  by  interested  parties  indi- 
cate that  this  commerce  amounted  to  about  94,367  tons  in  1905,  and 
192,218  tons  in  1906. 

The  following  report  of  the  Board  of  Engineers  on  a  recent  survey 
is  concurred  in  by  the  Chief  of  Engineers  and  printed  in  House 
Document  No.  328,  Sixtieth  Congress,  first  session : 

Board  of  Engiiteerr  fob  Kivebs  and  Habbobs, 

Washington,  D.  C,  Deceniber  2,  1907. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

As  stated  in  the  report  on  preliminary  examination,  the  channel  of  East  Pearl 
River  is  of  sufficient  depth  to  accommodate  any  vessels  that  can  navigate  Lake 
Borgne,  namely,  9  feet,  but  the  entrance  to  the  river  is  obstructed  by  a  bar  over 
which  there  is  only  7^  feet  at  mean  low  tide.  In  the  within  report  the  district 
officer  estimates  the  cost  of  dredt^ing  channels  200  feet  and  300  feet  wide,  both 
having  a  depth  of  9  feet,  at  $34,000  and  $47,000,  respectively,  and  recommends 
the  channel  having  a  width  of  200  feet,  the  estimated  annual  cost  of  mainte- 
nance being  $6,000. 

Inviting  attention  to  the  statement  of  the  commerce  of  this  stream  contained 
In  the  Board's  reiwrt  reviewing  that  of  the  district  officer  on  the  preliminary 
examination,  the  Board  is  of  the  opinion  that  the  cost  of  the  proposed  improve- 
ment is  reasonable  when  compared  with  the  benefits  which  it  will  probably 
afford,  and  it  therefore  concurs  with  the  district  officer  and  the  division  engineer 
in  recommending  the  adoption  of  the  project  contained  within  for  restoring 
through  the  bar  at  the  mouth  of  East  Pearl  River  a  channel  200  feet  wide  and  i 
feet  deep,  at  an  estimated  cost  of  $34,000. 
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PASCAGOULA  RIYEE,  MISSISSIPPI. 


Before  this  improvement  was  commenced  the  channel  through  the 
bar  at  the  mouth  of  the  river  had  a  least  depth  of  3  feet  at  mean  low 
water,  while  inside  the  mouth  for  a  distance  of  10  miles  upstream  the 
river  was  navigable  for  vessels  of  6^  feet  draft.  Appropriations  for 
this  work  of  improvement  were  made  in  1827,  1828,  and  1852,  but 
there  is  no  record  of  the  work  accomplished  with  those  funds. 

The  first  extended  project  for  the  improvement  of  this  stream  was 
adopted  in  1880  and  contemplated  securing  a  channel  7  feet  deep  and 
200  feet  wide  across  the  bar  at  the  mouth  of  the  river.  This  project 
also  included  some  snagging  work  on  the  river  above  Moss  Point, 
which  is  described  in  the  report  on  the  improvement  of  the  Pasca- 

foula.  Leaf,  and  Chickasahay  rivers,  Mississippi.  The  project  for  a 
-foot  channel  was  practically  completed  in  1884,  the  total  amount 
expended  in  securing  such  a  channel,  including  the  appropriations 
made  between  1827  and  1852,  amounting  to  $74,500. 

In  1886  a  new  project  was  adopted,  which  provided  for  securing  a 
channel  12  feet  deep  at  low  water,  with  a  navigable  width  between 
Mississippi  Sound  and  Moss  Point.  Under  this  project  a  depth  of  9 
feet  across  the  entrance  bar  was  first  obtained,  while  subsequently  a 
channel  12  feet  deep  and  80  feet  wide  was  dredged  from  Moss  Point 
to  the  mouth  of  the  river,  and  a  12-foot  channel  across  the  bar  at 
the  mouth  was  partially  completed.  These  operations  required  the 
expenditure  of  $95,000,  including  the  expenditure  of  about  $8,000 
applied  to  dredging  work  in  Horn  Island  Pass  in  1897,  or  a  total  of 
$169,500  imder  both  projects. 

The  present  project  for  the  improvement  of  Pascagoula  River  was 
adopted  in  the  river  and  harbor  act  of  March  3,  1899,  and  provided 
for  the  formation  of  a  JL2-foot  channel  from  a  point  in  Dog  River 
8  miles  above  its  mouth  down  the  Pascagoula  Kiver  to  the  12-foot 
contour  in  Mississippi  Sound,  "150  feet  wiae  above  and  300  feet  wide 
below  the  railroad  bridge  at  Scranton,  Miss.,  at  an  estimated  cost  of 
$317,600,  including  the  formation  of  a  20- foot  channel  through  cer- 
tain shoal  spots  in  the  Horn  Island  anchorage. 

Work  unaer  this  project  was  in  process  between  September,  1899, 
and  February,  1902,  auring  which  time  an  uninterrupted  12-foot 
channel  was  obtained  within  the  limits  of  the  project  in  Pascagoula 
River,  while  a  20-foot  channel  was  formed  through  the  shoal  areas  in 
Horn  Island  anchorage. 

The  river  and  harbor  act  of  June  18, 1902,  modified  and  extended 
the  existing  project  so  as  to  provide  for  a  channel  17  feet  deep  instead 
of  12  feet  from  3  miles  above  the  mouth  of  Dog  River  to  Mississippi 
Sound,  at  a  total  cost  of  $1,050,222,  exclusive  of  the  Horn  Island 
improvement 

The  total  amount  expended  on  the  existing  project  up  to  the  close 
of  the  fiscal  year  ending  June  30, 1909,  was  $674,651.13,  excluding  the 
expenditure  of  about  $88,000  on  the  work  performed  at  Horn  Island. 
Or  this  amount  $155,081.14  was  applied  to  maintenance.  Work 
under  the  project  is  about  60  per  cent  completed. 

During  the  past  fiscal  year  contract  work  was  carried  on  here^ 
removing  442,666  cubic  yards  of  material  from  about  22,579  feet  of 
channel,  and  dredging  operations  were  also  carried  on  with  the  U.  S. 
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dredffe  Barnard^  this  dredge  removing  586,853  cubic  yards  of  mate- 
rial &om  12,647  feet  of  chamiel,  all  dredging  being  to  more  than  17 
feet  depth  at  mean  low  water.  About  one-£)urth  of  this  work  was 
original  dredging  and  the  balance  for  the  purpose  of  maintenance. 

The  available  draft  is  now  18  feet  at  mean  low  water.  The  average 
range  of  tide  is  If  feet. 

^  It  is  proposed  to  apply  the  available  balance  and  future  appropria- 
tions toward  the  ccHnpletion  of  the  project  and  maintenance  of  the 
improvement. 

The  commerce  of  the  harbor  for  the  calendar  year  1908  amounted 
to  1,184,569  tons,  principally  logs,  lumber,  and  naval  stores,  valued 
at  $7^16,460. 

This  project  results  in  effecting  a  reduction  in  rail  freig[ht  rates 
between  Scranton,  Mi^.,  and  seaooard  cities  of  the  Atlantic  coast, 
and  also  in  affordmg  direct  water  freight  rates  on  lumber  from  M6ss 
Point  and  Scranton  to  foreign  ports. 

July  1,  1908»  balance  unexpended $125,607.38 

Amoqiit  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  3,  1909 76,000.00 

200,  e07. 38 
June  30,  1909,  amount  expended  dnrlng  fiscal  year: 

For  works  of  improvement $30,622.00 

For  maintenance  of  improvement 90,036.46 

120,658.46 

July  1,  1909,  balance  unexpended 79, 94a  87 

Amount  (estimated)  required  for  completion  of  existing  project..    330,000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911,  for  works  of  improvement  and  for  maintenance,  ex- 
clusive of  the  balance  unexpended  July  1,  1909 100,000.00 

The  following  report  of  the  Board  of  Engineers  on  a  recent  survey 
of  Dog  River,  in  which  the  Chief  of  Engineers  concurs,  is  printed  in 
House  Document  Xo.  642,  Sixty-first  Congress,  second  session : 

Board  of  Engineers  fob  Rivers  and  Harbors, 

Washington,  D.  C,  January  17,  19 JO. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

This  stream  has  been  improved  by  the  United  States  In  connection  with  the 
Improvement  of  Pasoapoula  River,  of  which  it  is  a  tributary.  The  existing 
project,  adopted  in  1899  and  modified  in  1902,  provides  for  a  channel  17  feet 
deep  from  a  point  in  Dog  River  about  3  miles  above  its  mouth  to  Mississippi 
Sound,  having  a  width  of  150  feet  above  the  railroad  bridge  at  Scranton  and 
300  feet  below. 

Above  the  upper  limit  of  the  existing  project  are  two  important  lumber  miUs 
and  a  number  of  smaller  mills  which  contribute  to  the  commerce  of  the  stream 
an  aggregate  of  about  20,000,000  feet  of  lumber  annually.  The  improvement 
now  desired  and  for  which  the  district  officer  submit.s  an  estimate  of  $8,000,  is 
the  extension  of  this  17-foot  channel  to  a  point  one-fourth  of  a  mile  above  the 
Denney  and  Company  railroad  bridge,  which  will  afford  better  shipping  facil- 
ities for  the  commerce  mentioned  above,  and  will  also  afford  Increased  water 
front  for  the  location  of  additional  terminal  facilities  if  needed  in  the  future. 
He  estimates  maintenance  at  5  per  cent  of  original  cost. 

Having  in  mind  the  small  cost  of  the  work  involved,  the  Board  concurs  with 
the  district  officer  and  the  division  engineer  in  the  opinion  that  the  locality 
is  worthy  of  improvement  to  the  extent  stated,  and  it  recommends  that  the 
project  for  the  improvement  of  this  stream  be  modified  accordingly. 

In  his  report  on  survey  the  district  officer  has  given  consideration  to  the 
question  of  terminal  facilities,  and  attention  is  respectfully  invited  to  his 
remarks  on  this  subject  contained  within.  In  the  opinion  of  the  Board  there 
are  no  questions  of  water  power,  or  other  related  subjects  which  could  be 
advantageously  coordinated  with  the  project  herein  recommended,  in  the  in- 
terests of  commerce  and  navigation. 
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PA8CAG0ULA,  JJEAFj  AND  CHICKA8AHAY  RIVEBS,  MISSISSIPPI. 

(a)  Pascagoula  Rivet  {above  the  mouth  of  Dog  River). — Before 
this  improvement  was  commenced  navigation  was  impossible  on  this 
section  of  Pascagoula  River  except  during  periods  of  high  water. 
The  minimum  width  of  the  channel  was  60  feet  and  the  minimum 
depth  was  1  foot  at  mean  low  water,  the  stream  being  very  much  ob- 
structed by  snags  and  logs.  The  first  project  for  this  improvement, 
which  was  adopted  in  1880,  in  addition  to  providing  for  dred^ng 
work  at  the  mouth  of  the  stream,  described  in  the  report  on  the  im- 
provement of  Pascagoula  River,  Mississippi,  contemplated  the  im- 
provement of  the  river  by  the  removal  of  sna^  and  overhanging  trees. 
Under  this  project  the  river  was  cleared  of  obstructions  between  1882 
and  1884,  at  a  cost  of  $16,000.  In  1886  the  existing  project  for  this 
improvement  was  adopted.  This  project  provided  for  the  mainte- 
nance of  the  channel  aoove  the  mouth  of  the  river  by  removal  of  ob- 
structions from  the  stream  from  time  to  time,  but  was  modified  in. 
1899,  the  extent  of  the  improvement  being  limited  at  that  time  to  the 
section  of  the  river  above  Dog  River,  about  100  miles.  The  total 
amount  expended  on  the  existing  project  to  June  30,  1909,  was 
$29,380.97,  all  of  which  was  applied  to  maintenance. 

No  work  was  done  on  the  river  during  the  past  fiscal  year,  the  ex- 
penditures being  in  payment  of  part  of  tne  cost  of  a  new  stern- wheel 
snag  boat  and  of  a  small  amount  of  office  expenses.  The  new  snag 
boat  built  will  be  occupied  most  of  its  time  on  the  Tombiffbee  River, 
where  she  is  operating  now,  and  while  she  can  be  operated  on  Pasca- 
goula River  she  is  not  suitable  for  the  work  on  Leai  and  Chickasahay 
rivers.  So  it  is  proposed  to  apply  available  funds  and  those  estimated 
for  fiscal  year  1911  for  the  Pascagoula,  Leaf,  and  Chickasahay  rivers 
(see  consolidated  money  statement)  to  the  construction  of  a  small 
self-propelling  snag  boat  especially  suited  to  the  work  on  these  three 
rivers,  and  to  the  operation  of  this  boat  in  maintenance  of  the  im- 
provement. This,  it  is  considered,  will  be  much  the  most  economical 
and  efficient  plan  for  maintaining  the  three  channels. 

On  June  30, 1909,  the  Pascagoula  River  was  navigable  at  low  water 
for  boats  of  5  feet  draft  as  far  up  as  Cedar  Creek,  55  miles,  while 
above  this  point  to  the  liead  of  the  river  light-draft  navigation  was 
possible  on  a  slight  rise  above  low  water. 

The  Pascagoula  River  is  nontidal,  except  in  its  lower  reaches. 

The  report  of  the  examination  upon  which  the  improvement  was 
originally  based  is  printed  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1879,  page  835. 

The  commerce  originating  on  Pascagoula  River  above  the  mouth 
of  Dog  River  during  the  calendar  year  1908  amounted  to  290,327 
tons,  principally  logs,  jiaval  stores,  and  general  merchandise,  valued 
at  $1,807,500.  In  addition  to  this,  the  combined  commerce  of  Chicka- 
sahay and  Leaf  rivers  passed  over  this  stream. 

This  project  has  no  effect  on  freight  rates. 

Available  funds  and  future  appropriations  will  be  applied  to  part 
payment  on  snag  boat  and  in  continuation  of  snagging  operations. 

(6)  Leaf  River. — Originally  it  was  impracticable  to  navigate  this 
river  on  account  of  snags,  logs,  and  overhanging  trees  obstructing  the 
channel.  The  minimum  width  of  the  stream  was  100  feet  ana  the 
minimum  depth  was  2^  feet  at  mean  low  water.    The  original  project 
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for  this  improvement  was  adopted  in  1890,  its  purpose  being  to  afford 
a  channel  for  high-water  navigation  from  Bowie  Creek  to  the  mouth 
of  the  river,  a  distance  of  75  miles,  by  the  removal  of  obstructions  and 
overhanging  trees.  This  project  was  completed  in  1897  at  a  cost  of 
$11,019.M:,  since  which  time  expenditures  have  been  in  the  direction 
of  maintaining  the  improvement. 

No  work  was  done  during  the  fiscal  year,  the  expenditures  being 
applied  to  part  payment  for  construction  of  a  self-propellinff  snag 
boat,  now  employed  on  Tombigbee  River.  With  the  funds  now 
available  and  those  estimated  for  1911,  it  is  proposed  to  pay  part  of 
the  cost  of  a  small  snag  boat  to  be  built  for  Pascagoula,  !Leaf ,  and 
Chickasahay  rivers,  and  to  maintain  the  improvement. 

The  total  amount  expended  on  this  improvement  up  to  June  30, 
1909,  was  $23,146.01,  of  which  $12,126.97  was  applied  to  maintenance. 

On  June  30, 1909,  the  river  was  available  for  rafting  on  a  fair  rise 
above  low  water,  being  used  to  a  very  limited  extent  for  any  other 
form  of  navigation. 

For  reference  to  the  report  upon  which  this  project  is  based  and 
to  descriptions  of  the  improvement,  see  the  Annual  Report  of  the 
Chief  of  Engineers  for  1904,  page  337. 

The  commerce  of  Leaf  Kiver  during  the  calendar  year  1908 
amounted  to  213,300  tons,  principally  logs  and  timber,  valued  at 
$636,000. 

This  project  has  no  effect  on  freie^ht  rates. 

(c)  Chickasahay  River. — The  oria^inal  condition  of  this  river  was 
such  that  it  was  navigable  for  small  rafts  only  during  high  water, 
and  even  navigation  of  this  character  was  troublesome  and  danger- 
ous. The  minimum  width  of  the  channel  was  50  feet  and  the  mini- 
mum depth  6  inches  at  mean  low  water,  the  river  being  badly  ob- 
structed by  logs  and  snags. 

The  original  project  for  the  improvement  was  adopted  by  the  river 
and  harbor  act  of  September  19,  1890,  and  provided  for  obtaining  a 
high-water  channel  from  the  mouth  of  the  river  up  to  Shubuta,  Miss.,  i 

a  distance  of  130  miles,  by  the  removal  of  obstructions  from  the  chan- 
nel and  overhanging  trees  from  the  banks.  The  river  and  harbor  act 
of  June  3,  1896,  modified  this  project  by  limiting  the  improvement  to 
that  part  of  the  river  between  the  mouth  and  Bucatunna,  Miss.,  about 
75  miles.  The  project  further  provided  for  the  maintenance  of  the 
improved  channel.  The  project,  as  modified,  was  completed  in  the 
latter  part  of  1896,  at  a  cost  of  $12,399.73. 

The  existing  project  was  adopted  in  the  river  and  harbor  act  of 
March  3^  1905,  and  provides  for  maintaining  the  channel  in  Chicka- 
sahay River  from  the  mouth  to  Bucatunna,  Miss.,  by  the  removal  of 
logs,  snags,  and  other  obstructions  from  the  waterway,  in  order  to 
keep  the  river  in  navigable  condition  for  rafting  at  high -water  stages, 
at  an  annual  cost  of  $2,500.  A  reference  to  the  report  of  the  exami- 
nation upon  which  this  project  is  based  is  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1905,  page  346. 

^o  expenditures  were  made  during  the  past  fiscal  year. 

With  available  funds  and  the  amount  estimated  for  1911  it  is  pro- 
posed to  maintain  the  improvement,  including  the  payment  of  part 
cost  of  a  small  snag  boat  suitable  for  the  work  on  these  streams. 

The  total  amount  expended  on  the  improvement  up  to  June  30, 
1909,  was  $24,877.46,  of  which  $12,477.73  was  applied  to  maintenance. 
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This  stream  is  nontidal,  and  its  condition  on  June  80,  1909,  was 
such  that  it  could  be  used  h^  flatboats  and  rafts  on  a  rise  of  6  or  8 
feet  up  as  far  as  Shubuta,  Miss.,  though  considerably  obstructed. 

The  improvement  has  had  no  effect  on  freight  rates. 

The  commerce  of  this  river  during  1908  amounted  to  180,125  tons 
of  logs  and  timber,  valued  at  $923,000. 

CONSOLIDATED. 

July  1,  390S,  balance  unexpended $13,235.56 

June  30,  1909,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 7,140.00 

July  1,  1909,  balance  unexpended 6,095.56 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30, 1911,  for  maintenance  of  improvement,  exclusive  of  the  balance 
unexpended  July  1,  1909 27,  000.00 

PEARL  RIVER  BELOW  ROCKPORT,  MISS. 

The  limits  of  this  improvement  originally  extended  from  the  mouth 
of  the  river  to  Jackson,  a  distance  of  313  miles.  By  act  of  Congress 
of  April  21,  1900,  the  construction  of  a  fixed  highway  bridge  across 
^  Pearl  River  at  Rockport  was  legalized.    This  point  thereby  became 

^  the  head  of  navigation  on  the  lower  river  for  boats  of  any  consider- 

able size  and  the  upper  limit  of  the  project  However,  the  bridge  at 
Rockport  is  reported  to  have  been  washed  away  in  February,  1906. 
The  Distance  from  Jackson  to  Rockport  is  67  miles. 

Prior  to  improvement  the  condition  of  the  river  was  such  that  it 
was  not  navigable  except  during  high-water  stages,  and  even  then 
navigation  was  difficult  and  dangerous. 

The  original  project  for  this  improvement  was  adopted  in  1880, 
and  provided  for  a  channel  of  navigable  width  and  5  feet  deep  at  low 
water,  by  the  removal  of  snags  and  sunken  trees  from  the  nver  bed 
and  overhanging  trees  from  the  banks,  at  an  estimated  cost  of 
I  $95,940.    This  project  having  been  found  to  be  impracticable,  it  was 

I  modified  in  1885  so  as  to  provide  for  a  2-foot  channel  at  low  water 

throughout  this  section  of  the  river,  at  an  estimated  cost  of  $145,940. 

With  past  appropriations  the  river  has  been  improved  until  it 
became  navigable  for  light-draft  boats  on  a  slight  rise  up  as  far  as 
Monticello,  about  211  miles  above  the  mouth.  Above  Monticello  the 
river  has  never  been  navigable  except  on  a  rise  of  7  feet  or  more.  ^ 

Appropriations  between  1899  and  1907  were  applied  to  the  main- 
tenance of  the  lower  100  miles  of  river.  The  project  has  been  about 
33  per  cent  completed. 

The  work  of  equipping  the  snag  boat  Pearl  with  propelling  ma- 
chinery was  completed.  During  the  year  the  snag  boat  Black  War- 
rior was  hauled  out  and  her  hull  extensively  repaired,  without  which 
work  she  could  not  have  lasted  another  season.  During  the  time  when 
water  was  low  enough  for  work  these  two  boats  removed  2,355  1<^, 
stumps,  and  snags  from  the  river,  besides  cutting  and  pulling  back 
overhanging  trees  and  doing  other  bank  work.  The  total  distance 
worked  over  was  188^  miles  of  river.  This  work  has«resulted  in 
opening  the  channel  for  navigation  by  light-draft  boats  up  as  far  as 
Columbia,  155  miles  above  the  mouth. 
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The  total  amount  expended  on  this  improvement  to  June  80, 1909^ 
was  $193,824.29,  of  which  $79,900.55  was  applied  to  maintenance. 

The  redredging  of  the  9-foot  channel  at  the  mouth  of  East  Pearl 
River,  as  recommended  in  House  Document  No.  328,  Sixtieth  Con- 
fess, first  session,  should,  it  is  believed,  be  considered  a  separate 
improvement,  and  none  of  the  money  for  Pearl  River  below  Rock- 
port  should  be  applied  to  it. 

It  is  proposed  to  apply  available  funds  and  future  appropriations 
to  the  prosecution  of  snagging  work  in  completion  of  the  project  and 
maintenance  of  the  improvement. 

This  river  is  nontidal  except  in  its  lower  reaches. 

The  commerce  of  this  part  of  Pearl  River  during  the  calendar 
year  1908  amounted  to  21,744  tons  of  logs  and  timber,  valued  at 
$239,696. 

The  project  has  little  effect  on  freight  rates,  but  when  completed 
it  is  believed  will  cause  a  material  reduction  in  these  charges. 

July  1,  1908,  balance  unexpended i $24,201.26 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 15,000.00 

39, 201,  26 
June  30,  1909,  amount  expended  during  fiscal  year : 

For  works  of  improvement 18,798.74 

For  maintenance  of  improvement 8,815.42 

17,614.16 

July  1, 1909,  balance  unexpended 21, 587. 10 

July  1,  1909,  outstandUig  liabilities 3,  500. 00 

July  1,  1909,  balance  available 18. 087. 10 

Amount  (estimated)  required  for  completion  of  existing  project 67, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30, 1911,  for  works  of  improvement  and  for  maintenance,  exclusive 
of  the  balance  unexpended  July  1,  1909 30,000.00 

FEAKL  RIVER  BETWEEN  EDIKBURG  AND  JACKSON,  MISS. 

# 

The  original  condition  of  this  section  of  Pearl  Eiver  was  such  that 
navigation  was  impossible,  except  during  high  water,  and  even  at 
high  stages  it  was  difficult  and  dangerous.  The  minimum  width  and 
depth  of  the  channel  was  40  feet  and  1  foot,  respectively,  between 
Carthage  and  Jackson,  while  above  Carthage  the  channel  had  a  mini- 
mum width  of  30  feet  and  a  minimum  depm  of  3  inches,  at  mean  low 
water.  This  improvement  was  formerly  divided  into  two  sections,  for 
which  appropmtions  were  made  separately.  The  original  proiect 
for  the  section  from  Jackson  up  to  Carthage,  101  miles,  as  adopted  in 
1879,  contemplated  obtaining  a  clear  channel  of  navigable  width  and 
5  feet  depth  at  low  water,  at  an  estimated  cost  of  $21,000.  In  1886 
this  project  was  modified  so  as  to  provide  for  a  channel  2  feet  deep, 
this  depth  being  considered  sufficient  for  the  needs  of  navigation,  and 
at  the  same  time  the  estimate  of  cost  was  increased  to  $50,01)0.  Work 
under  this  project  was  completed  in  1893,  at  a  total  cost  of  $26,014.98, 
since  which  time  funds  have  been  applied  to  maintenance. 

The  original  project  for  the  part  of  the  river  from  Carthage  up  to 
Edinburg,  a  distance  of  25  miles,  was  adopted  in  1884  and  provided 
for  the  formation  of  a  high-water  channel  for  use  during  six  or  eight 
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months  of  the  year,  at  an  estimated  cost  of  $18,4^5  and  for  the 
maintenance  of  same  at  an  annual  cost  of  $500.  The  work  of  im- 
provement under  this  project  was  completed  in  1890  at  a  cost  of 
$5,857.08,  subsequent  appropriations  i)emg  applied  to  the  work  of 
maintenance. 

The  river  and  harbor  act  approved  June  13,  1902,  made  one  ap- 
propriation for  this  section,  since  which  it  has  been  considered  as  a 
single  improvement  and  appropriations  made  accordingly. 

During  the  past  fiscal  year  snagging  operations  were  carried  on  in 
this  section  of  Pearl  River  from  July  17  to  December  10,  1908,  when 
high  water  interrupted,  and  from  June  1  to  30,  1909.  During  this 
time  40  miles  of  the  river  were  worked  over,  an  in  addition  to  the 
bank  work,  such  as  cutting  some  overhanging  trees,  pulling  back 
others,  trimming  bushes,  and  leveling  stumps,  there  were  removed 
from  the  river  channel  1,845  logs,  snags,  and  stumps.  The  improve- 
ment has  been  maintained  and  is  available  for  light-draft  navigation 
during  high-water  season.  .  For  efficient  work  a  small  nonpropelling 
snag  boat  is  needed  here,  and  the  cost  of  such  a  boat  has  been  included 
in  amount  estimated  as  needed  for  this  improvement. 

Up  to  June  30,  1909,  the  total  amount  expended  on  this  improve- 
ment was  $65,986.53,  of  which  about  $34,114.47  had  been  applied  to 
maintenance. 

During  the  calendar  year  1908  the  commerce  on  this  section  of 
Pearl  River  was  418  tons  of  general  merchandise,  valued  at  $18,000. 

The  improvement  has  had  no  effect  on  freight  rates. 

July  1, 1908,  balance  unexpended $2, 449. 69 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 3, 000. 00 

5, 449. 09 
June  30,  1900,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 2, 136. 22 

July  1, 1909,  balance  unexpended 3,313.47 

July  1,  1909,  outstanding  liabilities 450.00 

July  1,  1909,  balance  available ^ 2,863.47 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  un- 
expended July  1,  1909 5,000.00 

WOLF  AND  JORDAN  RIVERS,  MISSISSIPPI. 

The  least  depth  on  the  bar  at  the  mouth  of  Wolf  Kiver  is  something 
under  3  f(H  t,  and  on  the  bar  at  the  mouth  of  the  Jordan  River  it  is 
not  quite  4  feet. 

The  present  and  only  project  was  adopted  by  the  river  and  harbor 
act  of  March  2,  1907,  and  provides  for  the  formation  of  a  channel  7 
feet  deep  and  100  feet  wide  at  bottom,  with  side  slopes  of  1  on  6, 
across  the  bar  at  the  mouth  of  each  of  the  streams  named,  from  the 
7-foot  curve  of  depth  in  the  river  to  the  6-foot  contour  in  Bay  St. 
Louis,  at  a  cost  of  $30,000  for  completing  the  work  and  $5,000  per 
annum  thereafter  for  maintenance.  After  reachinjr  the  6-foot  con- 
tour in  the  bay  the  material  becomes  so  soft  that  a  draft  of  7  feet 
can  easily  be  carried  through  it. 
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During  the  fiscal  year  ending  June  30, 1908,  a  channel  8  feet  deep 
and  100  feet  wide  was  dredged  from  the  6.7- foot  curve  through  the 
bar  to  the  5.3- foot  curve  at  the  mouth  of  Wolf  River,  and  at  the 
mouth  of  Jordan  River  from  the  6.7-foot  curve  through  the  bar  to 
the  6.5-foot  curve,  completing  about  95  per  cent  of  the  project. 

During  the  past  fiscal  year  no  work  was  done  here,  but  there  was  an 
expenditure  of  $500  as  part  payment  for  the  new  U.  S.  S.  Chickasaw. 

The  channels  have  maintained  themselves  very  well.  Some  shoal- 
ing has  taken  place  in  Wolf  River,  but  as  the  shoals  do  not  run 
entirely  across  the  channel  dredged  the  available  depth  remains  about 
the  same. 

A  mean  low-water  draft  of  7  feet  can  be  carried  through  either 
channel  and  the  average  range  of  the  tide  is  If  feet. 

Additional  appropriations,  when  made,  will  be  applied  to  main- 
tenance. 

The  report  of  the  examination  and  survey  upon  which  the  project 
is  based  is  printed  in  House  Document  No.  917,  Fifty-ninth  Congress, 
first  session. 

The  commerce  on  these  rivers  during  the  calendar  year  1907 
amounted  to  55,387  tons  of  lumber,  rosin,  turpentine,  and  general 
merchandise,  valued  at  $931,412. 

The  improvement  has  been  of  inunediate  and  considerable  local 
benefit.  The  work  is  too  recent  to  determine  its  effect  on  freight 
rates,  but  it  is  believed  to  have  little,  if  any,  such  effect. 

The  total  amount  expended  on  this  improvement  up  to  the  close 
of  the  past  fiscal  year  was  $29,195.19,  none  of  which  was  applied  to 
maintenance. 

July  1,  1908,  balance  unexpended $1,304. 81 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  ixn- 
provement 500.00 

July  1, 1909,  balance  unexpended 804. 81 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  Improvement,  exclusive  of  the  balance  un- 
expended July  1,  1909 10,000.00 

MOUTH  OF  YA200  BIVER  AND  HABBOR  AT  VICKSBX7BG,  HISS. 

The  shifting  bar  at  the  former  mouth  of  the  Yazoo  was  the  most 
serious  obstruction  to  navigation  of  that  river  and  its  tributaries,  a 
system  comprising  about  800  miles  of  navigable  waterways.  At  low 
d[ages  steamboats  were  prevented  from  entering  or  leaving  the  river 
wimout  lightering  their  cargoes  across  the  bar,  and  it  frequently  hap- 
pened that  the  outlet  was  entirely  closed  to  navigation  throughout 
the  busiest  season  of  the  year. 

Prior  to  1876  the  city  of  Vicksburg  possessed  the  most  commanding 
site  and  the  finest  harbor  on  the  Mississippi  Kiver.  There  was  deep 
water  along  the  city  front,  and  the  entire  width  of  the  river  was 
available  for  steamboats  at  all  stages,  with  not  less  than  25  feet  depth 
in  any  part  of  the  harbor.  The  cut-off  of  April  27,  1876,  and  subse- 
quent shoaling  of  the  old  channel  from  the  river  to  the  front  of  the 
city,  practically  destroyed  the  harbor,  which  became  unnavigable 
except  at  high  sta^s. 

The  original  project  for  improving  Vicksburg  Harbor  was  entered 
upon  under  the  river  and  harbor  act  of  June  18, 1878.  The  first  work 
consisted  of  revetting  the  rapidly  caving  bank  at  Delta  Point,  La., 
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opposite  Vicksburg,  the  continued  recession  of  which  was  increasing 
the  distance  from  the  harbor  to  the  river  channel.  The  river  ana 
harbor  act  of  August  2,  1882,  placed  the  work  under  the  Mississippi 
Biver  Commision,  and  the  revetment  at  Delta  Point  was  continued 
until  1900.  No  work  has  been  done  since.  Some  caving  has  occurred 
above  the  upper  end  of  the  revetment,  which  is  protected  by  a  hard 
point,  but  there  appears  to  be  no  immediate  danger  of  flanking.  The 
amount  expended  at  Delta  Point  was  $389,486.08. 

When  V  icksburg  Harbor  was  placed  under  the  Mississippi  River 
■Commission  in  1882,  a  project  was  adopted  for  dredging  a  basin  1,700 
feet  long  by  300  feet  wide  in  front  of  the  city,  with  a  canal  150  feet 
wide  to  connect  it  with  the  river.  Dredginc  under  this  project 
amounted  to  250,035  cubic  yards  in  1883,  when  discontinued.  It  was 
resumed  in  1888,  under  a  slightly  modified  project,  and  continued 
until  1893.  During  the  latter  period  the  dredging  amounted  to 
1,729,994  cubic  yards,  making  a  total  of  2,080,029  cubic  yards  of  exca- 
vation. In  1888  pile  dikes  were  built  at  the  north  end  of  the  basin 
and  along  the  west  side  of  the  canal,  aggregating  6,800  feet  in  length. 
The  expenditures  for  Vicksburg  Harbor  were  $442,724.77,  which, 
added  to  the  amount  expended  at  Delta  Point,  makes  a  total  oi 
$832,210.85.  The  improvement  of  Vicksburg  Harbor  was  transferred 
to  the  Engineer  Department  under  a  provision  of  the  river  and  harbor 
act  of  August  18,  1894. 

The  existing  project  adopted  by  Congress  in  the  river  and  harbor 
act  of  July  13, 1892,  contemplated  opening  a  new  mouth  or  outlet  for 
Yazoo  River  from  its  ori^nal  mouth  on  Did  River  (9.8  miles  above 
the  former  outlet  to  the  Mississippi)  through  deep  water  down  the 
wrong  end  of  Old  River,  thence  across  a  neck  of  low  land  between  Old 
River  and  Lake  Centennial  and  around  the  head  of  De  Soto  Island 
and  down  the  east  arm  of  Lake  Centennial  to  the  Mississippi  River, 
entering  it  upon  the  channel  side  at  Kleinston  Landing. 

Lake  Centennial  is  the  old  bend  of  the  Mississippi  River  cut-off  in 
1876,  and  De  Soto  I&land,  prior  to  the  cut-off,  was  the  Louisiana 
peninsula,  around  which  the  river  flowed.  The  estimate  of  cost — 
$1,500,000— was  revised  in  1893  and  reduced  to  $1,200,000. 

The  work  was  completed  in  1905  at  a  cost  of  $1,179,210.87.  Subse- 
quent expenditures  for  maintenance  amount  to  $34,788.58.  The  new 
outlet  was  opened  in  the  spring  of  1903 ;  uninterrupted  navigation  of 
Vicksburg  Harbor  has  been  maintained  for  six  years,  and  the  new 
mouth  of  X  azoo  River  has  been  open  to  boats  of  6  feet  draft  at  mean 
low  water.  The  extreme  range  between  high  and  low  water  at  Vicks- 
burg is  59  feet,  but  the  usual  variation  is  about  45.3  feet. 

The  chief  features  of  this  work  were  the  purchase  of  1,155.54  acres 
of  land  for  right  of  way  of  the  main  cut  from  Old  River  to  Lake  Cen- 
tennial ;  the  clearing  and  grubbing  of  the  entire  route ;  the  excavation 
by  dredging  of  6,229,281  cubic  yards  of  earth  in  opening  the  new 
outlet,  of  which  about  934,000  cubic  yards  was  used  for  building  a 
dam,  above  ordinary  low  water,  across  the  west  arm  of  Lake  Centen- 
nial from  mouth  of  the  main  cut  to  head  of  De  Soto  Island,  and  con- 
structing a  levee  containing  429,677  cubic  yards  from  mouth  of  the 
canal  at  Kleinston  westward  along  West  Pass  bar  (which  separates 
the  west  arm  of  Lake  Centennial  from  Mississippi  River)  to  within 
about  4,500  feet  of  King  Point. 
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The  work  performed  during  the  fiscal  year  ending  June  30,  1909, 
was  for 'maintenance,  principally  for  repairs  and  protecticm  of  the 
West  Pass  levee.  Expenditures  of  $40^000  for  revetment  of  West 
Pass  levee  on  the  lake  side,  to  protect  it  from  wave  wash,  and  to 
replace  decaying  wooden  bulkheads,  and  $4,000  for  surveys,  were 
authorized  and  allotments  for  the  purposes  were  made  under  section  1 
of  the  river  and  harbor  act  of  March  3,  1909.  The  revetment  was 
partially  built  in  April  and  May,  1909,  1,194  squares  having  been 
paved.  It  will  be  comi)leted  during  the  fiscal  year  1910,  and  the 
surveys  will  be  made  during  the  period  of  low  water. 

The  annual  commerce  oi  Yazoo  River,  its  tributaries,  and  Yicks- 
bur^  Harbor,  as  reported  for  seven  years,  varied  between  222,792  and 
441^65  tons,  the  estimated  values  of  which  ranged  from  $6,801,000 
to  $13,272,000  per  annum.  The  average  of  the  commerce  was  321,594 
tons  per  annum,  and  the  average  value  $8,753,650. 

The  estimated  amount  that  can  be  profitably  expended  in  the  fiscal 
year  endin^June  30,  1911,  will  be  applied  to  maintenance  by  dredg- 
ing in  Old  iUver. 

July  1,  1908.  balance  unexpended $7,844.71 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 44,000.00 

51, 844. 71 
June  30,  1909,  amount  expended  during  fiscal  year  for  maintenance 

of  improvement 21, 844. 16 

July  1.  1909.  balance  unexpended 30,000.65 

July  1,  1909,  outstanding  llabilltiee 402.81 

r 

July  1,  1909,  balance  available 29. 598. 24 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911,  for  maintenance  of  improvement,  exclusive  of  the  balance 
mie^pended  July  1,  1909 : 8,000.00 

TAZOO,   TALLAHATCHIE,    CX>LDWATER,   AKD   BIO   SUNFLOWER   BIVERS,   AND 

TCHDLA  LAKE,  MISSISSIPPI. 

These  improvements  were  consolidated  by  river  and  harbor  act  of 
June  13,  1902.  The  same  kind  of  work  is  required  in  all,  i.  e.,  the 
removal  of  wrecks,  snags,  stumps,  tree  slides,  sunken  logs,  leaning 
timber,  etc.,  for  maintenance  of  navigation. 

(a)  Yazoo  River. — Before  improvement  the  period  of  navigation 
was  mnited  to  high  stages  on  which  steamboats  could  pass  the  wrecks 
of  gunboats,  steamers,  and  raft  sunk  during  the  civil  war.  The  chan- 
nel was  much  obstructed  also  by  snags,  stumps,  tree  slides,  leaning 
timber,  etc. 

The  project  entered  upon  March  8,  1873,  contemplated  removing 
obstructions  to  give  ease  and  safety  to  navigation.  Subsequent  acts 
of  Congress  provided  for  continuing  the  improvement  and  for  main- 
tenance. There  is  no  practical  distmction  between  improvement  and 
maintenance,  as  floods,  sliding  and  caving  banks,  and  the  rapid 
growth  of  vegetation  along  alluvial  streams  of  this  kind  constantly 
add  obstructions  and  render  a  continuance  of  snagging  operations 
necessary  in  the  interest  of  safe  and  uninterrupted  navigation. 

The  total  expenditure  to  June  30,  1909  (including  $203.26  derived 
from  sales),  was  $404,508.94,  which  has  resulted  in  safe  and  uninter- 
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rupted  navigation  from  mouth  to  head  of  the  river  the  year  round 
for  more  than  twenty-five  years.  Steamboats  of  3^  feet  draft  navi- 
gate the  river  at  mean  low  water  without  serious  difficulty. 

During  the  fiscal  year  ending  June  30,  1909,  snagging  operations, 
etc.,  for  maintenance,  extended  over  the  entire  river. 

The  range  between  high  and  low  water  at  Yazoo  City  is  40.8  feet. 
It  is  proposed  to  apply  the  available  funds  to  continumg  work  for 
maintenance  of  the  improvement. 

The  estimated  amount  that  can  be  profitablv  expended  in  the  fiscal 
year  ending  June  30,  1911,  in  addition  to  tne  balance  unexpended 
July  1,  1909,  will  be  applied  to  removal  of  obstructions,  including 
snags,  overhanging  trees,  drift,  etc.,  and  the  maintenance  and  opera- 
tion of  snag  and  dredge  boats.  This  additional  work  is  for  mainte- 
nance and  extension  of  benefits. 

(6)  Tallahatchie  and  Coldwater  rivers. — Before  improvement  Tal- 
lahatchie River  was  navigable  to  Sharkey,  about  65  miles  above  its 
mouth,  for  six  months  of  the  year,  but  passa^  was  difficult  and  dan- 
gerous on  account  of  the  number  of  obstructions  in  the  channel  and 
along  the  banks,  and  the  wreck  of  the  ocean  steamship  Stcar  of  the 
West^  sunk  February,  1863,  8  miles  above  the  mouth.  Above  Sharkey 
the  growth  of  leaning  timber  was  so  dense  and  the  channel  so 
obstructed  by  snags,  etc.,  that  that  part  of  the  stream  practically  was 
unnavigable.  The  same  conditions  continued  up  the  Coldwater 
River. 

The  project  entered  upon  March  3,  1879,  contemplated  removing 
obstructions  in  Tallahatdiie  River  from  the  head  of  Yazoo  River  to 
the  mouth  of  Coldwater  River  and  up  the  Coldwater  about  80  mUes 
to  Yazoo  Pass.  Work  in  the  Coldwater  River  was  abandoned  in 
1881,  but  was  resumed  under  a  provision  of  the  river  and  harbor  act 
of  March  3,  1905. 

The  amount  expended  to  June  30,  1909  (including  $40  derived 
from  sales) ,  was  $84,031.36,  and  the  work  performed  permits  steam- 
boats of  3  feet  draft  to  run  to  Sharkey  the  year  round  and  into  Cold- 
water  River  at  moderately  high  stages. 

Marks,  on  Coldwater  River,  is  considered  the  present  head  of  navi- 
gation, and  boats  rarely  run  above  that  place. 

During  the  fiscal  year  ending  June  30,  1909,  work  for  the  removal 
of  obstructions  in  Tallahatchie  River  was  continued  between  Minter 
City  and  Yazoo  River,  68^  miles,  benefiting  navigation  materially. 

Work  in  Coldwater  River  extended  from  its  mouth  upstream  to 
Yazoo  Pass,  but  was  not  thorough  on  account  of  interruptions  and 
unfavorable  conditions  caused  by  high  stages. 

Operations  for  maintenance  will  be  continued  with  the  available 
funds. 

The  estimated  amount  that  can  be  profitably  expended  during  the 
fiscal  year  ending  June  30,  1911,  in  addition  to  the  balance  unex- 
pended July  1,  1909,  will  be  applied  to  the  removal  of  obstructions, 
including  snags,  overhanging  trees,  drift,  etc.,  and  the  maintenance 
and  operation  of  snag  and  dredge  boats.  This  additional  work  is  for 
maintenance  and  extension  of  benefits. 

{c)  Tallahatchie  River  above  mouth  of  Coldwater  River  to  Bates- 
ville. — To  comply  with  requirements  of  nver  and  harbor  acts  of  1880, 
1881,  and  1882,  a  total  expenditure  of  $10,000  was  made  to  clear  this 
stretch  of  obstructing  trees,  stumps,  and  snags,  after  which  work  was 
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discontinued  by  the  United  States.  Commerce  was  revived  in  1904, 
and,  after  the  worst  obstructions  had  been  removed  by  popular  sub- 
scription, about  2,100  tons  of  stave  and  spoke  billets  and  other 
freight,  valued  at  $100,000,  was  transported  by  steamboat. 

The  project  entered  upon  March  2, 1907,  contemplated  an  expendi- 
ture of  $2,000  a  year  for  a  series  oi  years  to  put  the  river  in  such 
condition  that  boats  plying  the  lower  Tallahatchie  can  safely  run  to 
Batesville  for  five  to  seven  months  of  the  year,  eventually  the  cost 
of  maintenance  to  be  reduced  to  $1,000  per  year. 

The  total  amount  exi)ended  to  June  30,  1909,  was  $13,824.89. 
The  work  was  resumed  in  May,  1907,  after  a  lapse  of  twenty-five 
years,  and  was  continued  downstream  to  the  mouth  of  Coldwater 
iliver.  The  chief  obstructions  to  navigation  were  removed  and  the 
stretch  placed  in  fairly  good  navigable  condition.  The  cost  of  this 
maintenance  was  $3,824.89;  and  the  work  proved  heavier  and  more 
difficult  than  was  anticipated. 

No  work  was  performed  during  the  fiscal  year  1909  for  lack  of 
funds  during  the  period  of  low  water. 

The  recent  allotment  and  the  estimated  amount  that  can  be  profit- 
ably expended  during  the  fiscal  year  ending  June  30,  1911,  will  be 
applied  to  the  removal  of  obstructions,  including  snags,  overhanging 
trees,  drift,  etc.,  and  the  maintenance  and  operation  of  snag  and 
dredge  boats.  This  additional  work  is  for  maintenance  and  extension 
of  benefits. 

(d)  Biff  Sunflower  River, — Before  improvement  this  stream  was 
navigable  about  six  months  of  the  year,  but  was  obstructed  by  snags, 
sunken  logs,  sand  bars,  and  shoals ;  navigation  was  impeded  by  lean- 
ing timber,  and  at  many  places  the  channel  was  so  choked  with  ob- 
structions and  so  narrow  that  it  afforded  passage  for  the  smallest 
craft  only. 

The  project  entered  upon  March  3, 1879,  contemplated  the  removal 
of  obstructions  between  the  mouth  and  Clarksdale^  about  180  miles, 
and  the  building  of  inexpensive  pile  and  brush  wmg  dams  to  scour 
depths  of  about  40  inches  at  the  oars.  Prior  to  the  building  of  the 
Mississippi  River  levees,  and  since,  when  crevasses  in  the  levees  oc- 
curred, this  stream  carried  large  quantities  of  overflow  water  and 
its  section  was  increased  thereby.  In  this  enlarged  bed  the  normal 
river  at  low  stages  now  flows  between  secondary  banks  and,  as  a  rule, 
the  main  banks  are  not  overtopped  bv  floods,  except  near  the  mouth, 
where  the  flood  height  is  affected  by  backwater  from  the  Mississippi. 

On  account  of  the  changed  conditions,  the  river  and  harbor  act  of 
March  2,  1907,  placed  the  upper  limit  of  improvement  at  the  mouth 
of  Hushpuckena  River,  about  30  miles  below  Clarksdale ;  authorized 
a  continuation  of  the  work  of  removing  obstructions  below  that  point, 
and  an  improvement  of  the  lower  section,  below  Baird,  about  87 
miles,  with  a  view  to  obtaining  a  navigable  depth  of  3  feet  by  means 
of  the  closure  of  outlets  and  more  extensive  contraction  works.  The 
estimates  of  cost  for  work  below  Baird  ware  $75,000  for  the  nec- 
essary closing  dams,  about  $10,000  per  year  for  five  years  for  con- 
tinuation of  the  open-river  work,  and  $5,000  per  year  thereafter. 

The  amount  expended  to  June  30,  1909,  was  $166,375.20.  The  cut- 
tinff  of  leaning  timber,  removal  of  channel  obstructions,  and  the 
building  and  renewal  of  wing  dams  at  the  bars  maintained  naviga- 

S.  Rep.  527.  61—2 23 


354  RIVEB  AND  HABBOB  BILiL. 

tion  in  the  lower  100  miles  of  river,  and  enabled  boats  of  30  inches 
-draft  to  run  to  Woodburn,  about  77  miles  above  the  mouth,  at  mean 
low  water.  Faisonia,  about  100  miles  above  the  mouth,  is  considered 
the  head  of  navigation.  A  contract  was  entered  into  November  12, 
1907,  for  closing  the  chutes  in  lower  Big  SuniSower  River,  requiring 
118,755  cubic  yards  of  levee  embankment,  and  the  work  has  now 
been  completed. 

During  the  fiscal  year  ending  June  30,  1909,  operations  for  main- 
tenance continued  during  the  period  of  low  water,  between  the  mouth 
of  Big  Sunflower  River  and  a  point  4  miles  above  Baird,  and  con- 
sisted of  the  removal  of  snags,  leaning  timber,  etc.,  obstructing  nav- 
igation and  the  construction  and  repair  of  wing  dams  at  shoal  places. 

The  contract  for  closing  the  chutes  in  lower  Big  Sunflower  River 
was  completed  February  20,  1909. 

It  is  proposed  to  apply  the  available  funds  and  the  additional  ap- 
propriation recommended  to  a  continuance  of  snagging  operations 
and  the  building  and  repair  of  wing  dams  where  required. 

(e)  Tchula  Lake. — This  is  an  arm  of  Yazoo  River,  about  60  miles 
long,  and  east  of  Honejr  Island,  in  Holmes  County.  Before  improve- 
ment it  was  obstructed  its  entire  length  by  a  net  work  of  snags,  neavy 
leaning  timber,  and  a  thick  growth  of  brush  alons^  both  banks. 

The  project  adopted  March  3,  1881,  contemplated  removal  of  the 
obstructions  to  prolong  the  navigable  period  and  to  permit  light- 
draft  steamboats  to  pass  through  the  lake  earlier  in  the  cotton  season. 

The  amount  expended  to  June  30, 1909,  was  $31,962.09.  The  work 
was  practically  completed  and  the  stream  put  in  safe  navisrable  con- 
dition in  1895  at  an  expenditure  of  $21,000.  Since  1902  $10,962.09 
has  been  expended  for  maintenance. 

During  the  fiscal  year  ending  June  30, 1909,  work  for  maintenance 
extended  from  the  head  of  the  lake  downstream  about  35  miles  to 
near  Black  Bayou,  and  consisted  of  the  removal  of  snags,  leaning 
trees,  etc.,  obstructing  navigation. 

The  available  funds  will  be  applied  to  continuing  work  for  main- 
tenance. 

The  estimated  amount  that  can  be  profitably  expended  during  the 
fiscal  year  ending  June  30,  1911,  in  addition  to  the  balance  unex- 
pended July  1,  1909,  will  be  applied  to  the  removal  of  obstructions, 
including  snags,  overhanging  trees,  drift,  etc.,  and  the  maintenance 
and  operation  of  snag  anddredge  boats.  This  additional  work  is  for 
maintenance  and  extension  of  benefits. 

The  chief  shipments  of  Yazoo  River  and  tributaries  are  cotton, 
cotton  seed,  staves,  timber,  etc.,  with  return  freights  of  general  mer- 
chandise and  plantation  supplies.  The  commerce  of  eighteen  years 
ranges  between  102,098  and  544,503  tons  annually,  with  values  esti- 
mated at  $2,840,000  to  $9,198,000,  the  average  being  241,573  tons, 
valued  at  $5,590,330. 

Freight  rates  on  cotton  by  boat  are  about  50  per  cent  less  than  by 
rail ;  on  cotton  seed  about  33^  per  cent  less.  Live-stock  shipments  by 
boat  cost  about  one-third  of  the  railroad  rates,  and  grain,  flour,  meal, 
and  provisions  shipped  by  boat  cost  about  50  per  cent  less  than  by 
rail.  To  inland  points^  the  railroad  rates  are  largely  in  excess  of  boat 
rates  for  the  same  distance.  Large  quantities  of  timber  are  rafted, 
which  could  not  be  reached  by  rail. 


BIVEB  AND  HABBOB  BIIiL.  855 

Reports  of  examinations  of  Tallahatchie  River  above  mouth  of 
Coldwater  to  Batesville,  and  of  Big  Sunflower  River,  made  in  1905, 
were  printed  in  House  Documents  Nos.  147  and  667,  Fifty-ninth 
Congress,  first  session.  Reports  of  an  examination  and  survey  of 
Big  Sunflower  River  from  near  Baird  to  mouth  of  Hushpuckena 
River,  made  in  1907  and  1908,  were  printed  in  House  Document  No. 
1251,  Sixtieth  Congress,  second  session. 

CONSOLIDATED. 

July  1,  190S,  balance  unexpended $167,415.51 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  3,  1909 30, 000. 00 

Amount  received  from  sales  of  property 132. 80 

187, 548. 81 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  constructing  snag  boat $12,363.17 

For  maintenance  of  improvement 77, 146. 36 

89, 507. 68 

July  1, 1909,  balance  unexpended 98, 040. 78 

July  1,  1909,  outstanding  liabUities 3, 003. 04 

July  1,  1909,  balance  available 04, 430. 84 

Amount  that  can « be  profitably  expended  in  fiscal  year  ending  June 
80,  1011,  for  works  of  Improvement  and  for  maintenance,  exclu- 
sive of  the  balance  unexpended  July  1,  1900 67, 000. 00 

STEELE  AND   WASHINGTON   BAYOUS,  ETC.,   MISSISSIPPI. 

Following  are  extracts  from  report  on  recent  examination  and  sur- 
vey printed  in  House  Document  904,  Sixtieth  Congress,  first  session : 

These  bayous  drain  an  alluvial  area  between  the  Mississippi  River  and  Deer 
Creek  about  5  to  12  miles  wide  and  40  miles  long,  of  which  about  one-half  to 
two- thirds  is  now  overflowed  from  baclc water  annually. 

The  channel  of  Steele  Bayou  is  described  on  page  1361  of  the  Annual  Beport 
of  the  Chief  of  Engineers  for  1SS4,  but  since  that  time  some  improvement  has 
taken  place  due  to  work  of  removing  leaning  trees,  logs,  snags,  and  stumps.  The 
bayous  are  still  greatly  obstructed,  however,  by  these  obstacles. 

The  bayous  are  of  ample  width  for  navigation  and  the  relative  elevations  of 
Lake  Washington  and  the  water  surface  of  the  Mississippi  River  at  Vicksburg 
at  high  stages  indicate  that  the  water  is  backed  up  into  Steele  Bayou  sufficient 
to  give  enough  depth  for  large  boats  during  several  months  of  the  year. 

The  clearing  of  the  land  along  Steele  Bayou  has  extended  from  a  point  about 
25  miles  above  its  mouth  for  a  distance  of  about  25  miles  upstream,  measured 
in  a  straight  line,  and  over  a  width  of  about  2  miles. 

It  is  estimated  that  the  outgoing  commerce  from  this  district  is  that  due 
principally  to  20,000  to  30,000  bales  of  cotton  per  year,  to  the  product  of  the  oil 
mill  at  Glen  Allan,  and  the  two  sawmills  on  Steele  Bayou.  The  return  com- 
merce is  also  considerable.  This  commerce  will  probably  increase  as  the  clear- 
ing of  the  land  progresses. 

It  appears  that  no  large  boats  have  navigated  the  bayous  since  the  high 
water  of  1897,  when  they  became  choked  with  logs  and  trees,  but  the  descrip- 
tion of  commercial  conditions  presented  by  the  district  officer  indicates  the 
probality  of  these  waterways  being  used  in  the  future  for  commercial  pur- 
poses if  opened  up  to  navigation. 

The  Chief  of  Engineers  in  submitting  the  report  says : 

Portions  of  these  waterways  were  improved  by  the  United  States  between  18S4 
and  1892  by  the  removal  of  snags,  logs,  leaning  trees,  and  other  obstructions, 
and  a  similar  improvement  is  now  proposed  at  an  estimated  cost  of  $15,000 
extending  over  a  period  of  about  five  years. 
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I  concur  in  the  opinion  of  the  district  officer,  the  division  engineer,  and  the 
Board  of  Engineers  for  Rivers  and  Harbors  that  this  locality  is  worthy  of  im- 
provement by  the  General  Government  to  the  extent  indicated. 

BEAR  CHEEK,  MISSISSIPPI. 

The  following  are  extracts  from  House  Document  No.  908,  Sixtieth 
Congress,  first  session,  relating  to  a  recent  survey.  In  his  report  on 
a  preliminary  examination,  dated  October  10, 1907,  the  local  engineer 
says : 

Bear*  Creek  has  a  total  length  of  about  90  miles,  rising  in  Mosquito  Lake, 
flowing  through  the  counties  of  Leflore,  Sunflower,  and  Washington,  and  empty- 
ing into  Yazoo  River  about  6  miles  above  the  town  of  Belzona.  Its  navigable 
portion  of  about  25  miles  is  through  a  succession  of  four  lakes  at  the  lower  end, 
viz,  Threemile  Lake,  Slxmile  Lake,  Fourmile  Lake,  and  Wasp  Lake.  These 
lakes  are  from  200  to  600  feet  wide,  from  3  to  8  miles  long,  and  from  2  to  20 
feej  deep  at  low  water.  They  are  joined  by  connecting  water  courses,  which  are 
practically  dry  at  low  water  and  which  require  a  stage  of  15  feet  in  Yazoo 
Biver  to  enable  the  small  boats  used  to  run.  Such  a  stage  obtains,  on  an  aver- 
age, three  months  per  year,  the  minimum  in  the  last  twenty  years  being  3 
days  in  a  year  and  the  maximum  174  days  in  a  year.  Even  at  high  stages 
boats  experience  difficulty  in  running,  as  the  connecting  water  courses  are 
grown  up  with  bushes  and  trees,  through  which  the  boats  must  push. 

The  lands  along  the  creek  are  well  developed;  about  5,300  bales  of  cotton  are 
produced  annually,  valued,  with  the  seed,  at  nearly  half  a  million  dollars.  In 
addition  there  are  four  sawmills  on  the  creek,  cutting  7,000,000  or  8,000,000  feet 
per  annum,  and  one  shingle  mill,  and  one  mill  making  wagon-wheel  rims.  With 
the  exception  of  the  latter,  the  mills  are  from  2  to  6  miles  from  the  railroad. 

Two  branch  railroads  parallel  the  general  course  of  the  creek,  that  on  the 
west  belonging  to  the  Yazoo  and  Mississippi  Valley  Railroad  and  that  on  the 
east  to  the  Southern  Railway.  The  haul  from  plantations  along  the  creek  to 
the  nearest  railroad  averages  about  4  miles,  over  roads  which  are  extremely 
bod  in  the  early  winter  and  spring,  Just  when  the  creek  is  most  likely  to  be 
navigable. 

Three  small  steamboats  made  several  trips  up  Bear  Creek  last  season,  but  no 
record  could  be  obtained  of  all  the  freight  carried.  One  planter  reports  51  bales 
of  cotton,  35  tons  of  cotton  seed,  and  $1,500  worth  of  merchandise  shipped  last 
year  by  l)oat. 

The  Chief  of  Engineers,  in  transmitting  the  report,  says : 

The  improvement  proposed  consists  in  the  removal  of  undergrowth  and  other 
obstructions  to  the  use  of  the  navigable  portion  of  the  creek  at  times  of  high 
water.  The  cost  of  the  work  is  estimated  at  $3,000,  with  an  exi)enditure  of 
about  $2,500  for  a  repetition  of  the  work  at  the  end  of  three  years. 

I  concur  in  the  opinion  of  the  district  officer,  the  present  division  engineer, 
and  the  Board  of  Engineers  for  Rivers  and  Harbors  that  this  locality  is  worthy 
of  improvement  to  the  extent  indicated,  leaving  the  question  of  further  main- 
tenance to  be  decided  after  the  work  now  proposed  has  been  accomplished  and 
Its  effect  upon  the  commerce  of  the  locality  has  been  noted. 

BAYOU  BARTHOLOMEW,  BOEUF  RIVER,  TENSAS  RIVER,  AND  BAYOU  MAgON, 
AND  BAYOUS  d'aRBONNE  AND  CORNEY,  LOUISIANA  AND  ARKANSAS. 

These  streams  are  tributaries  of  Ouachita  River  and  are  not  navi- 
gable at  low  stages.  The  works  were  consolidated  by  the  river  and 
harbor  act  of  June  13,  1902.  The  improvements  are  all  of  the  same 
character,  i.  e.,  the  removal  of  snags,  wrecks,  leanini^  timber,  etc.,  to 
lessen  the  danger  and  lengthen  the  period  of  navigation.  Drift,  slid- 
ing and  caving  banks,  and  the  rapid  growth  of  vegetation  constantly 
add  obstructions. 

(a)  Bayou  Bartholomew^  Louisiana  and  Arkansas. — Before  im- 
provement this  stream  was  navigable  for  light  boats  about  three 
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months  of  the  year.  In  1880  an  examination  showed  that  passage- 
way for  steamboats  was  much  obstructed. 

The  project  adopted  March  3,  1881,  contemplated  removing  ob- 
structions between  the  mouth  and  Baxter,  Ark.,  182  miles. 

The  amount  expended  to  June  30,  1909,  was  $66,866.97.  The 
project  practically  was  completed  in  1897  to  McComb  Landing,  Ark., 
the  present  head  of  navigation,  141  miles,  at  a  cost  of  $45,873.53. 
This  work  resulted  in  safer  navigation,  increased  the  period  to  about 
six  months  of  the  year,  enabled  boats  to  make  trips  in  half  the  time 
formerly  required,  and  reduced  freight  rates  about  50  per  cent.  There 
being  no  demand  for  navigation  above  McComb  Landing,  subsequent 
expenditures  were  for  mamtenance,  and  $20,993.44  has  oeen  applied 
to  that  purpose. 

Operations  for  maintenance  during  the  fiscal  year  ending  June  30, 
1909,  extended  from  the  mouth  to  Point  Pleasant,  La.,  28.7  miles,  and 
put  that  part  of  the  stream  in  fair  navigable  condition. 

The  commerce  consists  of  shipments  of  cotton,  cotton  seed,  staves, 
saw  logs,  etc.,  with  return  freights  of  general  merchandise  and  plan- 
tation supplies.  Much  of  the  trade  has  been  diverted  to  railroads,  as 
the  stages  of  the  bayou  frequently  are  not  coincident  with  the  needs 
of  transportation.  The  commerce  for  nineteen  years  ranges  between 
a  maximum  of  49,299  tons  in  1891  and  a  minimum  of  1,502  tons  in 
1907,  the  average  being  12,000  tons,  valued  at  $307,640. 

The  available  funds  and  the  estimated  amount  that  can  be  profit- 
ably expended  in  the  fiscal  year  ending  June  30,  1911,  will  be  applied 
to  removal  of  snags,  overhanging  trees,  drift,  etc.,  for  maintenance. 

(&)  Boeuf  River ^  Louisiana. — Before  improvement  this  river  was 
navigable  to  Point  Jefferson,  151  miles,  but  passage  was  difficult  and 
dangerous  on  account  of  overhanging  timber  and  snags  and  logs  in 
the  channel. 

The  project  adopted  March  3,  1881,  contemplated  removing  these 
obstructions  to  afford  safe  navigation  at  high  stages  to  Wallace  Land- 
ing, La.,  about  170  miles  above  the  mouth.  Under  the  river  and  har- 
bor act  of  1886  a  supplemental  project  was  entered  upon  for  the  clo- 
sure of  three  outlets  near  Point  Jefferson  to  confine  the  flow  to  the 
main  channel. 

The  total  expenditure  to  June  30,  1909,  was  $68,243.53.  The 
original  project  was  completed  in  1896  at  a  cost  of  $40,992.84.  Since 
then  $21,808.91  ^includmg  $27.75  received  from  sales)  has  been 
expended  for  mamtenance.  In  1887-88,  by  uniting  with  planters 
whose  lands  would  be  protected  from  overflow,  the  outlets  near  Point 
Jefferson  were  closed  by  earthen  dams,  the  proportion  of  the  cost 
borne  by  the  United  States  having  been  $5,441.78. 

The  work  put  the  stream  in  safe  navigable  condition  at  stages  high 
enough  to  permit  steamboats  to  cross  the  bars  and,  when  completed, 
enabled  them  to  save  thirty-six  hours'  time  on  a  trip. 

The  closure  of  the  outlets  gave  immediate  benefit  to  navigation  by 
concentrating  the  flow  to  the  main  stream,  lengthening  the  period  of 
navigation,  and  causing  the  bars  to  scour.  The  dams,  however,  were 
destroyed  in  1890,  during  an  overflow  from  Mississippi  River,  caused 
by  crevasses  in  the  levees  near  the  headwaters  of  Boeuf  River,  and 
funds  for  their  restoration  have  not  been  provided. 

During  the  fiscal  year  ending  June  30, 1909,  snagging  work  and  the 
removal  of  leaning  trees,  etc.,  extended  from  the  mouth  upstream  to 
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Point  Jefferson,  La.,  150.8  miles,  and  the  chief  obstructions  of  this 
character  were  destroyed  for  the  time. 

The  commerce  consists  of  shipments  of  cotton,  cotton  seed,  staves, 
etc.,  and  return  freights  of  general  merchandise  and  plantation  sup- 
plies, and  for  nineteen  years  ranges  between  a  maximum  of  11,261 
tons  in  1897  and  a  minimum  of  545  tons  in  1908,  the  average  being 
6,459  tons,  valued  at  $232,400. 

The  available  funds  and  the  additional  amount  estimated  for  the 
fiscal  year  1911  will  be  applied  to  maintenance  by  the  removal  of 
obstructions,  including  snags,  overhanging  trees,  drift,  etc.  This 
additional  work  is  for  extension  of  benefits. 

Navigation  is  rendered  more  difficult  on  account  of  the  outlets  at 
Point  Jefferson,  and  additional  interest  in  the  project  for  again  clos- 
ing them  is  maintained  through  the  necessity  of  draining  Bayou 
Lafourche  Basin,  into  which  the  outlets  flow,  to  permit  development 
of  a  rich  tract  of  land  containing  220,800  acres,  much  of  which  has 
been  converted  into  a  swamp  and  all  of  which  is  seriously  affected  by 
flood  water  from  Boeuf  River. 

(c)  Tensds  River  and  Bayou  Magon. — Before  improvement  these 
streams  were  navigable  at  high  stages,  but  the  passage  of  steamboats 
was  difficult  and  dangerous  on  account  of  leaning  timber  and  numer- 
ous snags,  logs,  stumps,  etc.,  in  the  channel. 

The  project  adopted  March  3,  1881,  contemplated  removing  ob- 
structions in  Tensas  River  from  its  mouth  to  Dallas,  La.,  138  miles. 
Bayou  Magon,  the  chief  commercial  branch  of  Tensas  River,  was 
added  under  the  same  head  of  appropriation  by  river  and  harbor  act 
of  1884,  and  the  project  contemplatea  the  same  kind  of  work  from  its 
mouth  to  Floyd,  La.,  112  miles. 

The  total  expenditures  to  June  30,  1909,  were  $58,527.75.  The 
project  for  Tensas  River  was  completed  in  1898  to  Westwood  Place, 
81  miles  above  the  mouth,  the  present  head  of  navigation,  at  a  cost  or 
$11,947.02,  and  the  project  for  Bayou  Magon  to  Floyd  was  completed 
in  1899  at  a  cost  of  $23,915.42.  Lane  Ferry,  about  20  miles  above 
Floj'd,  is  the  head  of  navigation  in  Bayou  Magon.  The  sum  of 
$22,665.31,  includiujg  $27.75  derived  from  sales,  has  been  expended 
for  maintenance.  The  work  put  the  two  streams  in  fairly  good 
navigable  condition  at  medium  and  high  stages.  Upper  Tensas 
River  above  Westwood  Place  practically  is  unnavigable  by  reason  of 
leaning  timber  and  obstructions  in  the  channel,  and  there  has  been 
no  recent  effort  to  induce  a  resettlement  of  the  abandoned  plantations 
along  its  banks  or  to  secure  a  continuance  of  the  improvement  to 
Dallas. 

During  the  fiscal  year  ending  June  30, 1909,  work  for  maintenance 
was  continued  and  consisted  of  the  removal  of  snags,  leaning  trees, 
etc.,  obstructing  navigation  of  Tensas  River  between  Westwood  Place 
and  its  mouth.    No  work  was  performed  in  Bayou  Magon. 

The  commerce  consists  chiefly  of  shipments  of  cotton,  cotton  seed, 
staves,  etc.,  and  return  freights  of  plantation  supplies.  In  nineteen 
years  it  has  ranged  between  a  maximum  of  29,957  tons  in  1905  and  a 
minimum  of  2,649  tons  in  1893,  the  average  being  15,187  tons,  valued 
at  $612,340. 

It  is  proposed  to  apply  the  available  funds  to  maintenance,  and  the 
additional  estimate  for  the  fiscal  year  1911  to  the  removal  of  obstruc- 
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tions,  including  snags,  overhanging  trees,  drift,  etc  This  additional 
work  is  for  maintenance  and  extension  of  benefits. 

{d)  Bayous  D'^Arhonne  and  Comey^  Louisiana. — Before  improve- 
ment navigation  of  these  streams  was  difficult  and  dangerous  on  ac- 
count of  the  leaning  trees  and  the  niunber  of  snags,  stumps,  etc.,  in 
the  channel. 

The  project  adopted  July  5,  1884,  contemplated  removing  the 
obstructions  between  the  mouth  of  Bayou  D'Arbonne  and  Stein  iJluflf 
on  Bayou  Corney,  40^  miles  upstream.  The  river  and  harbor  act  of 
1892  authorized  an  extension  of  work  up  Bayou  Corney  16^  miles  to 
Cobb  Landing,  and  the  act  of  1894  provided  $1,000  for  removing 
obstructions  in  the  Little  D'Arbonne  Branch. 

The  amount  expended  to  June  30, 1909,  was  $23,974.95,  and  resulted 
in  greater  safety  to  navigation.  The  work  practically  was  completed 
in  1896  at  a  cost  of  $18,000.  Subsequent  expenditures  for  mainte- 
nance have  amounted  to  $4,974.95,  and  $1,000  was  expended  for 
improving  Little  D'Arbonne  Branch. 

No  work  was  done  during  the  fiscal  year  ending  June  30,  1909,  as 
the  stages  were  not  favorable  since  the  allotment  was  made  for  its 
continuance. 

The  commerce  consists  of  shipments  of  cotton,  cotton  seed,  etc., 
and  return  freights  of  plantation  supplies.  It  varies  considerably, 
and  during  thirteen  years  ranged  between  a  maximum  of  36,272  tons 
in  1907  and  a  minimum  of  682  tons  in  1903,  the  average  being  11,369 
tons,  valued  at  $317,420. 

The  estimated  amount  that  can  be  profitably  expended  in  the  fiscal 
year  ending  June  30,  1911,  and  the  balance  unexpended  July  1,  1909, 
will  be  applied  to  removal  of  obstructions,  including  snags,  over- 
hanging trees,  drift,  etc.  This  additional  work  is  for  maintenance 
and  extension  of  benefits. 

There  is  no  record  of  freight  rates  on  Bayou  Bartholomew  and 
works  consolidated  with  it  available  for  making  a  comparison  of  the 
effect  of  the  improvement.  In  a  general  way  it  may  be  stated  that 
the  rates  have  been  greatly  reduced;  in  fact,  the  traffic  is  no  longer 
sufficiently  lucrative  to  support  the  class  of  boats  formerly  plying 
on  this  stream,  but  it  is  now  carried  by  smaller  boats.  This  is  largely 
due,  however,  to  the  competition  by  the  railroads,  and  now  boats  ply 
only  where  the  river  is  the  only  shipping  route. 

CONSOLIDATED. 

July  1,  1908,  balance  unexi)ended $11,577.12 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  3,  1909 15,000.00 

Amount  received  from  ailes  of  property 55.50 

26. 632.  62 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 9,190.32 

July  1,  1909,  balance  unexpended 17,442.30 

July  1,  1909,  outstanding  liabilities 145.90 

July  1,  1909,  balance  available 17,296.40 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911,  for  maintenance  of  improvement,  exclusive  of  the  balance 
unexpended  July  1,  1909 16.000.00 


860  BIV£B  AND  HABBOB  BILL. 

MOUTH  AND  PASSES  OF  CALCASIEU  RIVER,  LOUISIANA. 

Prior  to  improvement  there  existed  a  depth  of  6J  feet  over  the 
outer  bar  at  the  Entrance  to  Calcasieu  Lake.  The  lake  was  15  miles 
in  length,  with  a  depth  of  6  feet.  The  depth  of  water  over  the  inner 
bars  was  3|  feet,  and  from  the  upper  bar  to  Lake  Charles,  La.,  the 
river  was  not  less  than  8  feet  deep. 

Under  the  original  project  of  1872,  with  the  modification  of  1881, 
a  channel  8  feet  in  depth,  70  feet  wide,  and  7,600  feet  in  length  was 
cut  through  the  inner  bars  during  1874,  1882,  and  1883;  but  this 
channel  having  shoaled  to  3J  feet,  it  was  redredged  in  1886,  under 
the  project  of  that  year,  and  a  plank  revetment  to  provide  against 
refilling  was  commenced.  The  noncompletion  of  this  revetment 
caused  the  refilling  of  the  channel.  There  was  expended  on  this 
project  $54,158.86. 

The  project  adopted  by  the  act  of  September  19,  1890,  provides 
for  the  redredging  of  a  channel  8  feet  in  depth  through  the  inner  bars 
and  revetting  this  channel,  to  construct  parallel  jetties  of  brush  and 
stone  at  the  entrance  to  the  outer  pass,  and  to  dredge  a  channel 
between  these  jetties  to  a  depth  of  12  feet,  if  necessary.  The  total 
estimated  cost  of  the  jetties  was  $600,000. 

Under  this  project  the  revetment  was  completed  in  August,  1893. 
A  channel  8  feet  deep  and  50  feet  wide,  connecting  deep  water  in 
Calcasieu  Pass  and  Lake,  was  dredged  in  1894, 1895,  and  1898.  Con- 
struction of  the  east  jetty  was  carried  on  in  1894,  1895,  and  1896, 
and  of  the  west  jetty  in  1897.  In  1900  the  foundation  of  the  west 
jetty  was  extended  1,000  feet,  making  its  total  length  3,200  feet. 

By  May,  1905,  the  channel,  dredged  to  a  depth  of  8  feet  in  1903 
through  the  inner  pass,  had  shoaled  to  less  than  4  feet,  and  the 
revetment  placed  for  protection  of  this  channel  had  almost  entirely 
disappeared. 

The  channel  through  the  outer  pass  between  the  jetties  had  a 
depth  at  low  tide  of  about  10  feet,  which  is  ample  for  the  present 
needs  of  navigation,  considering  the  condition  of  channel  through  the 
inner  pass. 

Under  the  project  for  expenditure  of  amount  appropriated  by  act 
of  March  3, 1905,  a  survey  was  made  from  the  mouth  of  the  river  to 
the  outer  pass;  the  channel  at  the  inner  pass  was  redredged  to  a 
depth  of  7  feet  and  width  of  100  feet  for  a  length  of  24,000  feet ;  the 
channel  at  the  mouth  of  the  river  was  redredged  to  a  depth  of  7  feet 
and  width  of  100  feet  for  a  length  of  10,000  feet;  the  entire  channel 
through  the  lake  was  marked  by  creosoted  pile  clusters,  54  in  number, 
at  intervals  of  1,500  feet;  ana  the  revetment  at  lower  end  of  lake 
(inner  pass)  was  rebuilt  for  a  length  of  8,230  feet.  Dredging  and 
marking  channel  were  completed,  under  contract,  August  25,  1906, 
and  repairs  to  revetment  April  6,  1907. 

Project  for  maintenance  of  the  improvement  was  adopted  in  act  of 
March  2,  1907. 

It  is  proposed  to  apply  available  funds  toward  the  construction  of 
a  combined  dredge  and  snag  boat  and  to  the  operation  of  the  dredge 
for  the  maintenance  of  the  authorized  depths  in  the  channels  at  the 
mouth  and  passes  of  the  river.  On  June  30,  1909,  this  boat  was 
three-fourths  completed. 
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The  amount  expended  to  June  30,  1909,  is  $636,477.99.  Of  this 
amount  $582,319.13  has  been  expended  under  the  present  project,  of 
which  it  is  estimated  that  $120,677.81  was  applied  to  maintenance; 
$0.45  was  derived  from  refundment  of  overpayment,  and  $2.50  from 
sales  of  blueprints.  The  expenditures  during  the  past  fiscal  year 
were  for  collection  of  commercial  statistics,  construction  and  inspec- 
tion of  boat. 

The  improved  project  provides  for  a  channel  depth  of  8  feet  through 
the  bars  at  the  head  ana  foot  of  the  lake,  but  the  maximum  depth 
in  the  lake  is  only  about  7  feet.  On  June  30,  1909,  the  maximum 
draft  that  could  be  carried  at  mean  low  water  through  the  shoalest 
part  of  the  channel  in  Lake  Calcasieu  was  6  feet,  and  the  usual  varia- 
tion of  the  water  surface  is  about  1  foot. 

The  head  of  navigation  in  the  Calcasieu  Kiver  is  at  Jones  Bluff, 
about  58  miles  above  its  mouth,  or  28  miles  above  Lake  Charles,  La., 
the  depth  in  the  channel  being  not  less  than  12  feet.  The  river 
empties  into  Calcasieu  Lake,  the  length  of  the  navigable  channel 
through  which  is  about  17  miles.  Calcasieu  Pass  is  about  6  miles 
long  and  connects  Calcasieu  Lake  with  the  Gulf  of  Mexico,  the  least 
depth  in  the  channel  being  about  10  feet. 

The  only  information  obtained  as  to  the  effect  of  the  project  on 
freight  rates  is  statements  from  the  secretary  of  the  state  railroad 
commission  and  from  the  general  freight  agent  of  the  Southern 
Pacific  Railroad,  that  Lake  Charles  and  other  points  on  this  river 
enjoy  benefits  in  the  way  of  reduced  freight  rates,  due  to  the  fact  that 
they  are  situated  on  navigable  water. 

The  amolmt  estimated  for  expenditure  in  the  fiscal  year  ending 
June  30,  1911,  is  intended  for  maintaining  the  authorized  depths  by 
dredging  and  necessary  repairs  to  accessory  structures. 

Comparative  statement  of  receipts  and  shipments  for  ten  years. 


Tons. 


Year  ending  May  81,1899. 
Calendar  year— 

1900 

1901 

1902 

1903 

1904 

1905 

1906 

1907 

1908 


174,  G51 


189 
139 
14H 
194 
226 
295 
314 
355 
860 


,580 
,015 
,483 
,155 
,216 
,067 
,235 
,795 
,252 


Change  in  tonnage  from 
previous  year. 


9,438 
46, 672 
82,061 
68,851 
19,168 
41,500 

4,457 


15,866 


686 


July  1,  1908,  balance  unexpended $24,928.78 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  3,  1900 8,000.00 


32, 928.  78 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 4, 903. 82 


July  1,  1909.  balance  unexpended 28, 024. 96 

July  1,  1909,  outstanding  liabilities 486.93 
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July  1,  1900,  balance  available $27,538.03 

July  1,  1909,  amount  covered  by  uncompleted  contracts 3, 413. 34 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June 
30, 1011,  for  maintenance  of  improvement,  exclusive  of  the  balance 
unexpended  July  1,  1909 8, 000. 00 

BOGXIE  FALIA,  CHEFUNCTE  RIVER,  TICKFAW  RIVER  AKD  TRIBUTARIES,  AMITB 

RIVER,  AND  BAYOU  MANCHAC,  LOUISIANA. 

(a)  Bogue  Folia  and  Chefuncte  River. — Prior  to  improvement  of 
Chefuncte  River,  a  bar,  with  a  depth  of  only  4^  feet  of  water,  ob- 
structed the  entrance  to  the  mouth  of  the  river.  From  tliis  point  to 
its  junction  with  the  Bogue  Falia,  a  distance  of  10  miles,  the  river 
was  from  300  to  800  feet  m  width,  with  a  channel  of  15  feet  in  depth, 
navigable  for  steamers  and  sailing  vessels,  but  obstructed  by  snags 
and  overhanging  trees.  Above  this  point  the  stream  is  not  navi- 
gable. 

Bogue  Falia  was  navigable  for  small  steamers  from  point  of  junc- 
tion with  the  Chefuncte  to  Grants  Landing,  4  miles  above ;  for  sail- 
ing vessels  drawing  5  feet  or  less,  to  Covineton,  2  miles  farther: 
obstructed  by  snags  and  overhanging  trees,  ifot  navigable  beyond 
Covington. 

The  original  project  of  1880  provided  for  dredging  through  the 
bar  at  the  mouth  of  the  Chefuncte  River,  and  for  the  removal  of  all 
obstructions  between  its  mouth  and  Covington  on  the  Bogue  Falia. 
at  an  estimated  cost  of  $5,460.  It  was  modified  in  1884  to  permit  or 
the  construction  of  a  breakwater  to  protect  the  channel  dredged  across 
the  bar  at  the  mouth  of  the  Chefuncte  River.    Estimated  cost,  $1,500. 

For  an  account  of  the  improvements  under  original  project  and 
modification,  see  Annual  Report  of  the  Chief  of  Engineers  for  1896, 
page  1485.    Subsequent  operations  have  been  for  mamtenance. 

It  is  proposed  to  apply  the  available  funds  toward  the  construction 
of  a  combined  dredge  and  snag  boat  and  to  the  operation  of  said 
boat  for  the  removal  of  bars  and  such  snags,  logs,  and  overhanging 
trees  as  interfere  with  navigation  between  Covington  and  the  mouth 
of  the  river.  On  June  30,  1909,  this  boat  was  three-fourths  com- 
pleted. 

The  amount  expended  to  June  30,  1909,  is  $16,970.06,  of  which 
$10,470.06  was  applied  to  maintenance.  The  expenditures  during 
the  past  fiscal  year  were  for  commercial  statistics,  construction  and 
inspection  of  boat. 

On  June  30,  1909,  the  maximum  draft  that  could  be  carried  over 
the  bar  at  the  mouth  of  the  Chefuncte  River  was  7  feet,  the  expendi- 
tures for  improvement  having  resulted  in  an  increase  of  2|  feet  in 
depth  and  60  feet  in  width.  The  head  of  navigation  is  Covington,  on 
the  Bogue  Falia,  about  16  miles  by  river  from  Lake  Pontchartrain. 
The  upper  part  of  the  stream  is  so  crooked  that  boats  200  feet  long 
can  run  only  12^  miles  up  the  river  and  boats  110  feet  long  only  15 
miles.  The  variation  in  level  of  water  surface  between  high  and  low 
tide  is  usually  about  1  foot,  although  winds  may  make  a  variation 
of  as  much  as  3  feet. 

The  only  information  obtained  as  to  the  effect  of  the  project  on 
freight  rates  is  a  statement  from  the  secretary  of  the  state  railroad 
commission  that  Covington  has  reduced  rates  on  account  of  the 
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naviffation  on  that  river.  The  amount  estimated  for  expenditure  in 
the  fiscal  year  ending  June  30,  1911,  is  intended  for  dredging  and 
snagging  operations  and  maintenance  of  improvement. 

On  page  395,  Annual  Report  of  Chief  of  Engineers  for  1906,  refer- 
ence is  made  to  previous  reports  on  examinations  and  surveys  of 
these  streams. 

Comparative  statement  of  receipts  and  shipments  for  ten  years. 


m 

Tons. 

97,789 

166,600 
86.856 
92,874 
100,768 
181,099 
222,494 
235,  T27 
221.177 
247,887 

Change  in  tonnage  from 
previous  year. 

Increase. 

Decrease. 

Tear  ending  May  81, 1899 

1,7M 

Calendar  year— 

1809 

1900 

W|  v«v 

1901 

6.018 

7,894 

88,381 

38,895 

13,238 

1902 

1904 

1905 

1906 

1907 

14,560 

1908 

26,710 

(6)  Tick f aw  River  and  tributaries^  Louisiana. — These  streams — 
the  Tickfaw,  Blood,  Natalbany,  and  Ponchatoula  rivers — ^had  a  9-foot 
channel,  navigable  for  steamers  and  schooners  for  an  aggregate  dis- 
tance of  38  miles,  but  obstructed  by  snags,  logs,  and  overhanging 
trees. 

The  original  project,  adopted  in  1881,  provided  for  the  removal  of 
obstructions  as  far  as  appropriations  would  permit;  estimated  cost, 
$10,230.  The  existing  project  is  for  maintenance  of  improvement, 
and  under  these  two  projects  the  work  has  been  carried  on  since  1881. 

All  obstructing  deadheads  were  removed  from  the  channel  from  the 
mouth  of  the  Tickfaw  River  to  Springfield  on  the  Natalbany.  and  a 
channel  was  dredged  across  a  point,  which  had  been  a  serious  obstruc- 
tion to  navigation,  just  above  Springfield. 

It  is  proposed  to  apply  available  funds  toward  the  construction  of 
a  combined  dredge  and  snag  boat  and  to  the  operation  of  this  boat  for 
the  removal  of  bars  and  such  snags,  logs,  and  overhanging  trees  as 
interfere  with  navigation.  On  June  30,  1909,  the  boat  was  three- 
fourths  completed. 

The  amount  expended  to  June  30, 1909,  is  $18,583.61,  of  which  it  is 
estimated  $10,468.12  was  applied  to  maintenance.  The  expenditures 
during  the  past  fiscal  year  were  for  collection  of  commercial  statistics, 
construction,  and  inspection  of  boat. 

On  June  30,  1909,  the  maximum  draft  that  could  be  carried  over 
the  bar  at  the  mouth  of  the  Tickfaw  River  at  mean  low  water  was  6 
feet.  There  is  at  all  times  water  enough  in  the  river  to  accommodate 
a  draft  of  10  feet.  The  usual  tidal  variation  of  level  of  water  surface 
is  about  6  inches,  but  winds  eflFect  a  variation  of  from  1  to  2  feet. 

Tickfaw  River  is  navigable  in  fact  to  Kemps  Landing,  about  18 
miles  from  its  mouth  in  Lake  Maurepas;  Blood  River  to  S.  Tuckers 
Xianding,  about  4  miles;  Natalbanj  River  to  the  parish  bridge  just 
above  Springfield,  La.,  about  12  miles ;  Ponchatoula  River  to  Wades- 
boro,  La.,  about  5  miles.  The  expenditures  for  improvement  have 
been  confined  to  the  removal  of  snags,  logs,  and  other  obstructions. 
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No  railroad  reaches  these  streams  at  any  point  where  navigable  and 
there  is  no  competition  in  freight  rates. 

The  amount  estimated  for  expenditure  in  the  fiscal  year  endins 
June  30,  1911,  is  intended  for  dredging  and  snagging  operations  and 
maintenance  of  improvement. 

Comparative  statement  of  receipts  and  shipments  for  ten  years. 


Tear  ending  May  81, 1899 
Calendar  year— 

1899 

1900 

1901 

1902 

1904 

1905 

1906 

1907 

1908 


Tons. 


'Change  in  tonnage  from 
previous  year. 


52,961 

79,300 
65,540 
66,464 
45.632 
86.i0i 
45,429 
84.690 
44,3.i0 
41,101 


Increase. 

Decrease. 

22,681 

23,700 

924 

10,832 

40,670 

40,873 

10.739 

9,660 

8,249 

(c)  Amite  River  and  Bayou  Manchac^  Louisiana, — Prior  to  im- 

Srovement  the  Amite  River  was  navigable  for  small  steamers  for  a 
istance  of  45  miles  from  its  mouth  and  Bayou  Manchac  for  a  dis- 
tance of  10  miles,  but  both  streams  were  obstructed  by  snags,  logs, 
and  overhanging  trees. 

The  original  project,  as  adopted  in  1880  and  modified  in  1883  and 
1888,  provided  for  the  removal  of  obstructions  in  Bayou  Manchac 
from  Hope  Villa  to  the  Amite  River  and  in  the  latter  stream  to 
Lake  Maurepas  (its  mouth),  at  an  estimated  cost  of  $31,760. 

Amite  River  was  improved  for  a  distance  of  42  miles  from  its 
mouth  and  Bayou  Mancliac  for  a  distance  of  10  miles  from  its  junc- 
tion with  the  former  stream.  A  turning  basin  was  made  at  the  upper 
limit  of  improvement  in  Bayou  Manchac. 

The  work  of  maintenance  has  been  carried  out  under  the  project  of 
1892  and  subsequent  projects. 

The  improvement  is  not  considered  permanent,  as  snajp  and  logs 
will  continue  to  accumulate  and  bars  will  continue  to  lorm  at  the 
mouths  of  the  streams,  thus  obstructing  navigation. 

It  is  proposed  to  apply  the  available  funds  toward  the  construction 
of  a  combined  dredge  and  snag  boat  and  to  the  operation  of  the  boat 
for  the  removal  of  bars  and  such  snags,  logs,  and  overhanging  trees 
as  interfere  with  navigation.  On  June  30, 1909,  this  boat  was  three- 
fourths  completed. 

The  amount  expended  to  June  30, 1909,  is  $46,924.22,  of  which  it  is 
estimated  $22,023.50  was  applied  to  maintenance.  The  expenditures 
during  the  past  fiscal  year  were  for  collection  of  commercial  statistics, 
construction,  and  inspection  of  boat. 

On  June  30,  1909,  the  maximum  draft  that  could  be  carried  at 
mean  low  water  over  the  bar  in  Lake  Maurepas  at  the  mouth  of  the 
river  was  6  feet.  The  usual  tidal  variation  at  mouth  of  river  is  6 
inches;  the  level  of  water  surface  in  Bayou  Manchac  varies  as  much 
as  6  feet.  Amite  River  is  navigable  in  fact  to  the  mouth  of  Bayou 
Manchac,  a  distance  of  42  miles,  and  Bayou  Manchac  is  navigable  to 
Hope  Villa,  a  distance  of  10  miles. 
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The  only  information  obtained  as  to  the  effect  of  the  project  on 
freight  rates  is  a  statement  from  the  secretary  of  the  state  railroad 
commission  that  Hope  Villa,  on  Bayou  Manchac,  has  been  granted  a 
special  tariff,  with  rates  lower  than  normal  ones. 

The  amount  estimated  for  expenditure  in  the  fiscal  year  endins 
June  30, 1911,  is  intended  for  dredging  and  snagging  operations  ana 
maintenance  of  improvement. 

Comparative  statement  of  receipts  and  shipments  far  ten  years. 


Tear  ending  May  81,1909. 
Calendar  year— 

1899 

1900 

1901 

1902 

1904 

1905 

1906 

1907 

1908 


Tons. 


00,805 

59,850 
25,400 
69,918 
44,694 
120.851 
43.371 
50,669 
45,552 
43.658 


Change  in  tonnage 
from  previous  year. 


Increase. 

Decrease. 

5,556 

, 

84,460 

44,518 

25,224 

76, 167 

77,480 

7,296 

6,117 

1,994 

C0N80LIDATEU 


July  1,  1908,  balance  unexpended $34,475.30 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  3,  1909 5,000.00 


39, 475.  35 
June  30,  1009,  amount  expended  during  fiscal  year,  for  maintenance 

of   Improvement 13, 495. 78 


July  1,  1009,  balance  unexpended 25,979.57 

July  1,  1909,  outstanding  liabilities 1,516.02 


July  1,  1909,  balance  available 24,462.95 


July  1,  1909,  amount  covered  by  uncompleted  contracts 5,123.33 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911,  for  maintenance  of  improvement,  exclusive  of  tiie  bal- 
ance unexpended  July  1,  1909 10,000.00 


BAYOU  liAFOUBCHE,  LOUISIANA. 

Bayou  Lafourche  is  an  outlet  of  the  Mississippi  River,  forming  a 
junction  with  that  stream  70  miles  above  New  Orleans.  It  is  about 
105  miles  long  and  flows  into  the  Gulf  of  Mexico.  In  its  original 
condition  it  was  obstructed  by  logs,  snags,  and  overhanging  trees. 
The  project  of  1879  provided  for  the  removal  of  such  obstructions  to 
improve  low -water  navigation.  Work  under  this  project  was  carried 
on  until  1886,  with  appropriations  aggregating  $30,000. 

The  project  of  June  11,  1886,  provided  for  the  construction  of  a 
lock  to  connect  the  bayou  with  the  Mississippi  River  and  for  dredg- 
ing a  channel  75  feet  wide  and  5  feet  deep  at  mean  low  water  of  the 
Gulf,  at  an  estimated  cost  of  $450,000  and  $8,000  annually  thereafter 
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for  maintenance.  Work  under  this  project  was  confined  to  dredging 
to  maintain  low-water  navigation,  the  appropriations  at  any  one  time 
being  insufficient  to  warrant  the  commencement  of  the  lock  and  the 
exigencies  of  commerce  not  permitting  a  suspension  of  the  dredging. 

The  project  of  1886  was  modified  on  September  23,  1896,  and  held 
in  abeyance  the  construction  of  the  lock,  restricting  operations  to 
dredging  to  maintain  low-water  navigation,  at  an  estimated  cost  of 
$25,000  per  annum. 

Dredging  operations  have  been  in  progress  since  1896,  but  the  im- 
provement is  not  permanent,  as  sand  bars  form  each  year  after  the 
subsidence  of  floods  in  the  Mississippi  River. 

The  amount  expended  on  this  work  up  to  June  30,  1909,  was 
$258,085. 17. 

The  navigation  of  Bayou  Lafourche  is  at  present  obstructed  by  a 
dam  placed  across  the  head  of  the  bayou  at  its  junction  with  the 
Mississippi  Eiver  by  levee  boards  of  the  State  of  Louisiana,  under 
authority  of  the  act  of  Congress  approved  June  13,  1902.  The  time 
for  the  removal  of  this  dam  was  extended  to  January  1,  1910,  by  the 
river  and  harbor  act  of  March  2, 1907. 

The  depth  of  water  in  the  bayou  is  practically  the  same  as  last 
year,  which  was  at  mean  low  ti^e  3^  feet  at  the  mouth,  the  usual 
variation  of  the  water  surface  being  between  one-half  and  1  foot 
The  bayou  is  navigable  its  entire  length  by  flatboats  and  log  rafts^ 
but,  as  stated  above,  connection  between  the  bayou  and  the  Mississippi 
Kiver  is  at  present  cut  off  by  a  dam. 

The  commerce  of  this  bayou  is  carried  principally  by  small  gaso- 
line boats  that  ply  between  New  Orleans  and  pomts  along  the  bayou 
by  way  of  Barataria  Canal. 

The  effect  of  the  project  on  freight  rates  is  not  definitely  known. 

It  is  proposed  to  expend  the  amount  requested  either  in  dredging, 
should  the  dam  be  removed,  or  in  expenses  of  superintendence,  in- 
spection, etc.,  should  the  lock  be  built  by  the  state  levee  boards,  and 
in  dredging. 

Comparative  statement  of  receipts  and  shipments  for  ten  years. 


Calendar  year. 


1899. 

1900. 

1901. 

1902. 

1903. 

1904. 

1905. 

19U6. 

1907 

1908. 


Tons. 


167,268 

210.316 

137.867 

132,745 

94,351 

66,839 

94.320 

59,092 

46,418 

64,914 


Change  in  tonnage  from 
previous  year. 


Increase. 


68,067 


27,481 
'i8,'66i" 


Decrease. 


49,258 


72,968 

4.612 

88. 8M 

27,512 


85,228 
12,679 


July  1,  1908,  balance  unexpended $1,914.83 

June  80,  1909,  amount  carried  to  the  surplus  fund 1, 914. 83 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
80,  1911,  for  maintenance  of  improvement,  exclusive  of  the  balance 
unexpended  July  1,  1909 15,000.00 
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BATOTJ  PLAQUEMINE,  GRAND  RIVER  AND  PIGEON  BATOU8,  LOtTISIANA. 

Prior  to  1867  the  largest  steamboats  could  pass  through  Bayon 
Plaquemine  into  Grand  Lake  and  other  connecting  water  routes, 
but  at  that  time  the  police  jury  of  Iberville  Parish  closed  the  bayou 
by  means  of  a  dam,  shutting  out  the  waters  of  the  Mississippi. 
Grand  River  and  Pigeon  bayous  were  obstructed  by  snags,  logs, 
overhanging  trees,  and  sand  bars. 

The  present  project  is  based  upon  legislation  by  Congress,  accord- 
ing to  project  and  estimate  submitted  February  11,  1887,  and  pro- 
vides for  dredging  a  channel  in  Bayou  Plaquemine  60  feet  wide  and 
6  feet  deep  from  deep  water  up  to  the  Plaquemine  dike,  construct- 
ing a  lock  to  connect  the  bayou  with  the  Mississippi  River,  securing 
the  mouth  of  the  bayou  from  further  caving,  and  removing  obstruc- 
tions from  Grand  River  and  Pigeon  bayous;  total  estimated  cost, 
$1,708,250,  subsequently  increased  to  $1,740,000. 

The  project  of  1887  was  modified  on  April  10,  1899,  to  allow  for 
dredging  Bayou  Plaquemine  to  a  depth  of  10  feet  and  a  width  of 
126  feet.  .    .     .      .  ' 

The  protection  of  the  bank  of  the  Mississippi  River  at  the  head 
of  the  bayou  was  added  to  the  improvement  in  1888,  and  in  act  of 
July  18,  i892,  the  improvement  of  Grand  River  and  Pigeon  bayous 
was  also  incorporated  therein. 

The  act  of  June  3,  1896,  authorized  continuing  contracts  to  be 
made  to  complete  the  project  of  improvement  not  to  exceed 
$1,173,250,  exclusive  of  the  amounts  therein  and  previously  appro- 
priated. Of  this  amount  $1,160,000  was  subsejfuently  appropriated. 
By  act  of  March  8,  1905,  $35,000  was  appropriated  for  maintenance 
of  improvements,  and  contracts  not  to  exceed  $100,000,  exclusive  of 
the  amounts  theretofore  appropriated,  were  authorized  for  complet- 
ing improvement.  The  latter  amount  was  appropriated  by  sundry 
civil  act  of  June  30,  1906. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $100,000 
"  for  construction  of  a  dredge  and  maintenance." 

The  river  and  harbor  act  of  March  3,  1909,  appropriated  $50,000 
■for  maintenance. 

Contract  for  the  rectification  of  Bayou  Plaquemine  under  the  modi- 
fied project  of  April  10,  1899,  was  made  July  16,  1899.  To  June  30, 
1909,  520,460  cubic  yards  of  material  were  removed  in  accordance 
with  the  terms  of  the  contract.  In  addition,  16,500  cubic  yards 
was  removed  under  supplemental  contract  from  a  portion  of  the 
channel  which  had  shoaled.    A  partial  channel  was  dredged  through 

f)ortions  of  the  bayou  up  to  the  dike  at  the  bayou  approach  to  the 
ock,  and  work  was  suspended  on  June  27, 1905,  until  the  lock  should 
be  opened  to  navigation.  Work  of  dredging  was  resumed  at  the 
river  end  of  the  lock  April  30,  1909. 

An  allotment  of  $75,000  was  made  from  the  appropriation  of  1888 
for  securing  the  bank  of  the  Mississippi  River  at  the  head  of  the 
bayou.  Five  submerged  spur  dikes,  placed  at  intervals  of  about  900 
feet,  with  intervals  protected  by  revetment,  were  completed  in  1894. 
These  dikes  and  revetments  form  a  continuous  protection  1,400  feet 
long  below  the  site  of  the  lock  and  1,200  feet  above,  with  an  interval 
of  600  feet  opposite  the  lock  site  left  for  excavating  the  necessary 
channel  to  the  lock.    On  November  30,  1901,  and  January  29,  1902, 
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two  mattresses,  400  by  600  feet  and  400  by  450  feet,  respectively,  were 
sunk  in  the  river  and  heavily  loaded  with  stone  for  protection  of  the 
banks  near  the  jproposed  approach  to  the  lock. 

In  1891  a  project  for  the  construction  of  a  lock  was  submitted,  but 
the  funds  available  were  insufficient  to  warrant  its  commencement  at 
that  time.  The  JBoard  of  Engineer  officers  appointed  to  prepare  plans 
and  specifications  estimated  the  cost  of  the  lock  at  $700,000.  Revised 
plans  and  specifications  for  the  construction  of  the  lock  and  ap- 
proaches were  approved  October  27,  1897,  and  December  2, 1897,  re- 
spectively, and  a  continuing  contract  for  the  work  was  made  May  28, 

1898.  The  work  was  commenced  in  August,  1898.  Under  this  con- 
tract the  floor  and  walls  of  the  lock  were  completed,  and  miter  sills, 
inlet  pipes,  and  snubbing  hooks  placed.  By  direction  of  the  Chief  of 
Engineers  the  contract  was  annulled  upon  payment  of  the  retained 
percentages  and  other  items,  aggregating  $24,236.41.  Revised  plans 
for  construction  of  lock  gates  and  of  the  approaches  to  the  lock,  in- 
cluding excavation  and  fill,  were  approved  on  June  11, 1903. 

For  the  approach  to  the  lock  1.25  acres  of  land  on  the  north  side 
and  0.31  acre  on  the  south  side  were  purchased  August  24,  1900,  for 
$7,600. 

A  protection  levee  was  built,  under  contract,  from  the  northeast 
corner  of  the  lock  to  connect  with  the  main  levee  system  in  front  of 
the  lock.    The  work  was  completed  August  8,  1902. 

The  contract  for  the  lock  gates  was  completed  May  5,  1906,  the 
gates  being  accepted  on  that  date. 

The  contract  with  the  Otis  Elevator  Company,  dated  November  18, 

1899,  for  furnishing  and  erecting  operating  machinery  and  power 
house  was  completed  August  31,  1906.  The  total  cost  of  the  work 
under  this  contract  was  $114,000. 

A  contract  was  made  February  13,  1905,  for  constructing  pro- 
tection levee  and  making  a  portion  of  the  fill  behind  the  lock  walls. 
The  work  was  commenced  in  March,  1905,  and  was  completed  Janu- 
ary 28,  1907.  The  total  quantity  of  material  placed  under  this  con- 
tract was  39,940  cubic  yards,  costing  $23,564.60. 

A  contract  was  made  June  6, 1905,  for  construction  of  the  approach 
at  the  bayou  end  and  part  of  the  approach  at  the  river  end  of  the 
lock.  Work  under  this  contract  was  conmienced  on  October  10, 1905, 
and  was  completed  in  February,  1908.  Under  this  contract  there 
were  excavated  and  placed  behind  the  lock  walls  65,729  cubic  yards 
of  material;  2,131  35-foot  piles  and  1,690  50-foot  piles  were  driven; 
9,855  cubic  yards  of  concrete  were  placed  in  approach  walls;  11  snub- 
bing posts  were  placed ;  the  total  contract  cost  was  $120,485.35. 

A  contract  was  made  August  7,  1906,  for  excavation  and  construc- 
tion of  river  approach  and  back  fill  of  lock.  Work  under  this  contract 
was  commenced  in  September,  1906,  and  at  the  end  of  the  fiscal  year  a 
total  of  14,600  cubic  yards  of  earth  had  been  moved  from  the  old  levee 
and  placed  in  the  protection  levee  at  river  end ;  33,688  cubic  yards  of 
earth  had  been  excavated  and  placed  behind  the  lock  walls,  and  11,744 
cubic  yards  had  been  excavated  from  the  river  approach  and  spoiled; 
1,311  50-foot  piles  had  been  furnislied  and  1,100  driven;  2,643  cubic 
yards  of  concrete  had  been  placed  in  approach  walls,  and  4,100  cubic 
yards  of  sand  and  gravel  had  been  furnished.  The  total  amount 
earned  by  the  contractor  was  $72,382.88,  of  which  $13,428.48  was  ex- 
pended during  the  fiscal  year  1909. 
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By  supplemental  agreement  dated  September  28,  1908,  the  work 
of  building  river  approach  walls,  and  the  work  of  driving  piles,  except 
two  pile  clusters,  was  stopped. 

For  maintaining  the  dredged  channel  through  Bavou  Plaquemine 
and  Grand  River  and  for  removing  sediment  from  the  lock  cnamber 
the  construction  of  a  dredge  was  authorized  by  river  and  harbor  act 
of  March  2,  1907.  In  the  estimate  for  this  work  it  was  proposed  to 
expend  $60,000  for  the  dredge  and  to  operate  same  for  two  years  at 
$15,000  per  year ;  contingencies,  $10,000. 

A  board  appointed  in  May,  1907,  to  examine  and  report  concerning 
this  improvement  recommended  that  the  back  filling  behind  lock  and 
wing  walls  should  be  completed  as  soon  as  possible ;  that  while  it  was 
being  placed  the  lock  walls  should  be  tied  together  with  steel  rods 
and  turnbuckles,  and  that  as  soon  as  the  back  filling  was  completed 
the  lower  lock  gate  should  be  calked  and  the  lock  filled  with  water 
and  left  so  for  at  least  a  month,  after  which  the  lock  should  be 
emptied  and  the  gates  readjusted. 

No  proposals  were  received  when  bids  for  back  filling  were  first 
openea,  September  16,  1907.  Placing  of  tie-rods  was  completed  in 
October. 

The  Board  was  reconvened  and  renewed  its  recommendations  that 
the  back  filling  be  completed  as  soon  as  possible,  and  recommended 
that  additional  tie-rods  be  placed  in  the  vicinity  of  the  quoins  and 
gate  recesses;  also  that  a  further  appropriation  of  $50,000  be  se- 
cured, if  possible,  for  the  completion  of  the  lock  and  appurtenances. 

On  March  8,  1908,  a  supplemental  coRtract  was  made  with  W.  O. 
Burton  &  Co',  for  the  back  filling,  which  was, commenced  March  17 
and  completed  April  28.  A  total  of  24,203  cubic  yards  was  placed, 
at  a  cost  of  $22,992.85. 

On  February  24, 1908,  a  contract  was  made  with  A.  Baldwin  &  Co. 
for  the  extra  tie-rods  and  turnbuckles,  delivery  to  be  completed 
March  17.  The  turnbuckles  were  not  delivered  until  April  25,  when 
the  back  filling  was  practically  completed,  and  therefore  the  extra 
rods  were  not  placed. 

The  calking  of  the  lower  gate  was  completed  "May  11,  and  pumping 
water  into  the  lock  commenced  next  day.  It  soon  became  apparent 
that  the  leakage  under,  around,  and  through  the  gate  was  so  excessive 
that  the  dredge  could  not  alone  fill  the  lock,  and  two  18-inch  siphons 
were  installed.  Later  a  cut  was  made  in  the  levee  and  two  15-inch" 
and  one  18-inch  pipe  placed  therein  in  order  to  allow  direct  flow  of 
water  from  the  Mississippi  River  into  the  forebay  of  the  lodk.  On 
June  9  the  depth  of  water  in  the  lock  was  43  feet,  and  this  depth  was 
maintained  during  the  month  for  the  water  test  recommendea  by  the 
Board  of  Engineer  officers. 

This  test  was  completed  July  10, 1908,  and  the  lock  was  unwatered, 
cleaned,  and  the  gates  readjusted.  Water  was  let  into  the  lock  from 
the  bayou  on  March  5, 1909,  and  from  the  river  on  March  12. 

The  sum  of  $1,704,224.45  had  been  expended  on  this  improvement 
to  June  30,  1909,  including  $1,000  withdrawn  by  the  Chief  of  Engi- 
neers June  20,  1901,  for  office  expenses,  and  $43.06,  Treasury  settle- 
ments April  13,  1908,  and  February  23,  1909,  for  transportation,  and 
also  including  $32,318.15  expended  in  back  filling  and  testing  the  lock 
in  accordance  with  the  recommendations  of  the  Board  of  Engineers. 
Of  the  total  amount  it  is  estimated  $17,371.66  was  applied  to  the 
maintenance  of  the  improvement. 

S.  Rep.  527,  61—2 24 
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The  amount  estimated  for  expenditure  in  the  fiscal  year  ending 
June  30,  1911,  is  intended  for  maintenance  of  channel  depths  in  the 
bayou  by  dredging  and  snagging. 

Comparative  statement  of  receipts  and  shipments  for  ten  years.   . 


Calendar  year. 


IMO. 
IftOl. 
IMS. 

Iy03. 

t9IH. 

1905. 
1M6. 
1907. 
1906. 


Tons. 


111,760 
88.543 
283,000 
292,000 
302,500 
318.000 
706,000 
572,000 
584,744 
553,916 


Changeintonnagefnim 
previous  year. 


Increase. 


22.449 


194,457 

9,000 

10,500 

15,500 

388,000 


19,172 


Decrease. 


a. 


134,000 
87,266 


July  1,  1908,  balance  unexpended $275,775.83 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  8.  1909 60,000.00 


Jmie  30,  1900,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $70,000.28 

June  30,  1909,  amount  reverting  to  Treasury  and 
deposited  to  the  credit  of  the  appropriation  for  op- 
erating and  care  of  canals,  etc 169.13 


325.  776. 83 


70, 109. 41 


July  X,  1909,  balance  unexpended 266,  «06. 42 

July  1,  1909,  outstanding  liabilities 16,453.84 

Jqly  1,  1909,  balance  available •_ 240, 183. 08 

July  1, 1909^  amount  covered  by  uncompleted  contracts 148, 431.06 

1  I   ■     VI    I 

Amount  that  can  be  profltal^ly  expended  In  fl9cal  year  ^dlng  June 
80,  1911,  for  maintenance  of  Improvement,  exclusive  of  the  bal- 

nnexpended  July  1,  1909 10, 000. 00 


LAKE  FONTCHABTBAIK  AND  PASS  HANOHAC,  LOXTISIAKA. 

The  following  reports  of  the  Board  of  Engineers  on  recent  surveys 
are  concuired  m  by  the  Chief  of  EngineCTS  and  printed  in  Hotiso 
Documents  numbered,  respectively,  881  and  882,  Sixtieth  Congress, 
first  session: 

BOABD    OF    BNGINBKBB    FOB    RiVEBB    AND    HaBBOBS, 

Washington,  D.  O.,  Felfruary  10,  1908. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

The  district  officer  submits  with  favorable  recommendation  an  estimate  of 
cost  amounting  to  $12,000  for  removing  from  Lake  Pontchartraln  dangerous 
snags  and  logs,  and  an  old  breakwater  near  Mllneburg,  which  Is  a  menace  to 
navigation.  To  keep  the  channel  clear  of  obstructions  after  those  now  existing 
are  removed  will  require  an  expenditure  of  about  $500  per  year. 

After  consideration  of  the  benefits  to  commerce  and  navigation  which  may  be 
expected  from  this  work,  as  fully  explained  in  the  district  officer's  report  on 
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tbe  preliminary  examination,  the  Board  believes  that  the  cost  is  reasonable 
and  that  it  is  advisable  for  the  United  States  to  undertake  the  improvement.    It 
therefore  unites  with  the  division  engineer  In  recommending  approval  of  the 
project  outlined  within. 
For  the  Board : 

D.   W.   LOCKWOOD, 

Colonel,  Corps  of  Bngineera, 
Senior  Member  of  the  Board, 

While  there  is  little  or  no  commerce  originating  or  terminating  on 
Lake  Pontchartrain,  this  body  of  water  is  an  important  link  in  a  sys- 
tem of  through  transportation  routes  to  and  from  the  bayous  tribu- 
tary to  it  and  to  Lake  Maurepas,  which  are  engaged  in  commerce  with 
New  Orleans,  Gulfport,  Biloxi,  Pascagoula,  Mobile,  and  other  points. 
It  is  estimated  that  the  total  value  of  this  commerce  is  about  $6,963,- 
148.82,  of  which  about  90  per  cent  is  credited  to  the  traffic  with  New 
Orleans.  It  is  not  expected  that  the  removal  of  obstructions  to  navi- 
gation will  have  any  appreciable  effect  on  the  commercial  growth  of 
the  locality,  but  it  will  greatly  facilitate  commercial  navigation  and 
eliminate  the  existing  dangers  thereto. 

Board  of  Engineebs  fob  Rivebs  and  Habbobs, 

Washington,  D,  C„  February  10,  1908. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

In  the  within  report  the  district  officer  estimates  that  the  sunken  logs  ob- 
stmctlng  Pass  Manchac  can  be  removed  at  a  total  cost  of  $6,000,  and  that  after 
existing  obstructions  have  been  removed  the  improvement  can  be  maintained 
by  tbe  expenditure  of  about  $280  per  year. 

In  reviewing  the  report  of  the  district  officer  on  the  preliminary  examina- 
tion of  this  locality  the  Board  gave  a  brief  explanation  of  the  benefits  to  com- 
merce and  navigation  which  may  be  expected  from  the  worlc  and,  believing 
that  its  cost  would  be  comparatively  inexpensive,  expressed  the  opinion  that  it 
would  probably  be  advantageous  for  the  United  States  to  undertalce  the  im- 
provement Tlie  information  now  availnble  as  to  the  expense  involved  con- 
firms the  Board  In  the  opinion  then  conditionally  expressed,  and  it  therefore 
unites  with  the  division  engineer  in  recommending  approval  of  the  project  out- 
lined within. 

Attention  Is  Invited  to  tbe  recommendation  of  tbe  district  officer  that  if  the 
«]an  of  improvement  of  Pass  Mancbac  and  tbat  of  removing  obstructteos  In 
Lake  Pontchartrain  be  adopted  the  two  works  be  included  under  the  one  appnh 
Drtation  title,  **  Improving  I^ke  Pontchartrain  and  Pass  Manchac,  Louisiana.** 
In  view  of  tbe  commercial  relationship  of  these  two  projects  and  the  similarity 
ef  tbe  work  required,  this  reeoaimendation  of  tbe  district  effloer  would  appear 
to  be  worthy  of  iavorable  eonelderatlon. 

For  the  Board: 

D.   W.   LOCKWOOD, 

Colonel,  Corps  of  Engineers, 
Benior  Member  of  the  Boortf. 

The  office  of  this  pass  is  solehr  as  a  connectinjg  link  in  a  system  of 
through  transportation  routes  ^r  commerce  originating  or  termina- 
ting on  the  Amite,  Tickfaw,  and  Blind  rivers,  and  proceeding  to  or 
from  New  Orleans,  Gulfport,  Chefuncte  Biver,  and  ^ayou  Bonfuca. 
Its  improvement  is  therefore  desired  in  the  interest  of  a  general  com- 
merce of  some  importance,  the  amount  of  which  can  not  oe  precisely 
stated,  but  it  is  approximately  indicated  by  statistics  presented  within. 
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KAIKTENANCE  AND  IMPBOVEMENT  OF  SOUTH  PASS  CHANNEL,  MISSIBBIFFI 

RIVER. 

The  act  of  Congress  of  March  3, 1875,  amended  by  acts  of  June  19, 
1878,  and  March  3,  1879,  made  provision  for  the  construction  by 
James  B.  Eads,  or  his  representatives,  of  jetties  and  other  works  in 
South  Pass  to  secure  and  maintain  a  channel  26  feet  in  depth  through 
the  pass,  and  through  the  jetties  at  the  mouth  of  the  pass  a  channel 
"  twenty-six  feet  in  depth,  not  less  than  two  hundred  feet  in  width 
at  the  bottom,  and  having  through  it  a  central  depth  of  thirty  feet 
without  regard  to  width."  A  contract  was  made  for  the  maintenance 
of  such  channel  for  a  period  of  twenty  years. 

On  January  28,  1901,  this  contract  expired,  and  the  work  of  main- 
tenance is  being  continued  under  the  provisions  of  the  emergency 
river  and  harbor  act  of  June  6,  1900,  which  provides  that  at  the  ter- 
mination of  the  contract  with  the  representatives  of  the  estate  of 
James  B.  Eads,  deceased,  the  Secretary  of  War  shall  take  charge  of 
and  maintain  the  channel,  jetties,  and  auxiliary  works  at  South  Pass, 
for  which  a  sum  not  to  exceed  $100,000  per  year  is  appropriated  until 
otherwise  provided  by  law. 

Additional  appropriations  amounting  to  $315,000  have  since  been 
made  for  the  purchase  of  land  at  South  Pass,  for  dredging,  and  for 
other  necessary  expenses  to  maintain  the  channel  with  the  utmost 
efficiency.  By  act  of  May  28,  1908,  Congress  authorized  the  use  of 
funds  from  this  appropriation  in  dredging  shoals  in  the  river  be- 
tween Cubits  Gap  and  Head  of  Passes,  when  necessary  to  secure  a 
depth  of  35  feet,  with  a  practical  width. 

Dredging  operations  have  been  carried  on  with  United  States  plant 
and  the  jetties  and  auxiliary  works  have  been  maintained  in  good 
condition  by  the  addition  from  time  to  time,  as  required,  of  willows, 
stone,  piles,  and  waling  timber. 

The  lands  along  both  sides  of  South  Pass  from  Head  of  Passes  to 
the  Gulf,  contaimng  about  6,994  acres,  together  with  the  buildings 
thereon,  were  acquired  by  purchase  July  8,  1903,  the  price  paid  being 
$35,000. 

Experience  has  shown  that  in  order  to  maintain  the  channel  with 
the  utmost  efficiency  and  to  meet  the  demands  of  the  commerce  of  the 
port  of  New  Orleans  the  amount  of  the  annual  appropriation  au- 
thorized by  the  act  of  June  6,  1900,  should  be  increased.  If  other 
funds  than  the  $100,000  provided  by  the  act  of  June  6,  1900,  had  not 
been  available  during  the  past  fiscal  year  it  would  have  been  neces- 
sary to  suspend  dredging  operations  and  the  work  of  maintaining  the 
channel  would  have  been  considerably  -curtailed.  During  the  period 
that  it  is  necessary  to  keep  South  Pass  open  to  navigation,  or  until 
the  commerce  is  diverted  through  Southwest  Pass  by  the  opening  of 
that  channel  to  navigation,  the  annual  appropriation  should  be  at 
least  $180,000.  It  is  believed  that  after  the  Southwest  Pass  is  opened 
to  navigation  the  work  of  maintaining  the  channel  through  oouth 
Pass  may  be  discontinued. 

The  sum  of  $1,028,412.26  was  expended  on.  this  work  from  January 
29,  1901,  to  June  30,  1909. 
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Comparative  statement  of  receipts  and  shipments  for  eight  years  for  the  port 

of  New  Orleans,  La, 


Calendar  year. 


Tone. 


1901 ;    4,213,869 


1902. 
1908 

1934. 
1905. 
1906. 
1907. 
1906. 


3,885.686 
8, 06  .',506 
2,853,926 
8,478,976 
4.023,156 
8,527.097 
8,088,472 


Change  in  tonnage  from 
previoaa  year. 


Increa8e. 


1,440,224 


625,050 
544,180 


Decrease. 


828,188 
823,180 
208,680 


496,060 
438,625 


Since  the  United  States  took  charse  of  the  maintenance  of  the 
channel,  January  29,  1901,  there  has  been  a  general  increase  in  the 
available  navigable  depth  of  3  feet,  the  maximum  draft  that  could  be 
carried  on  June  30, 1909,  beins^  29  feet 

The  usual  variation  of  level  of  water  surface  is  from  zero  at  the 
mouth  to  2i  feet  at  the  head  of  the  pass,  due  to  the  stage  of  the  river, 
and  from  1.1  feet  at  the  mouth  to  0.7  foot  at  the  head,  due  to  tide. 

No  detailed  data  or  statistics  are  at  hand  showing  the  effect  on 
freight  rates  of  the  increased  depth  of  channel.  Tiie  number  of 
deep-draft  steamers  has  increased,  and,  being  able  to  carry  full  car- 
goes, the  earnings  and  business  of  the  port  of  New  Orleans  have  in- 
creased and  the  freight  rates  decreased.  The  magnitude  of  the  com- 
merce of  the  port  or  New  Orleans  is  best  illustrated  by  the  tabulated 
commercial  statistics  above.  These  figures  are  necessarily  incomplete, 
as  it  is  impracticable  to  secure  statements  covering  all  the  receipts 
and  shipments  for  any  given  period.  It  may  be  safely  assumed, 
however,  that  the  total  greatly  exceeds  that  shown  in  the  above  com- 
parative statement 

APPBOPBIATION    FOB   FISCAL    YEAB   1908. 

July  1,  1908,  balance  unexpended 114,189.18 

June  ao,  19<^,  amount  expended  during  fiscal  year 3, 789.  IS 

June  90, 1900,  amount  reverted  to  the  Treasury  during  fiscal  year—    10, 400. 00 

APPBOPBIATION  FOB  FISCAL  TEAB  1909. 

July  1,  1908.  amount  appropriated  by  emergency  river  and  harbor 
act  of  June  «,  1900 1100,000.00 

June  30, 1909,  amount  expended  during  fiscal  year  for  maintenance 
of  improvemejit 89, 300. 60 

July  1,  1909,  balance  unexpended 10,699.40 

July  1,  1909,  outstanding  liabilities 2,663.90 

July  1,  1909,  balance  available 8, 136. 60 

July  1,  1909,  amount  covered  by  uncompleted  contracts 8,136.60 

APPBOPBIATION,  ACT  OF  ICABOH  2,  1907. 

July  1,  1908,  balance  unexpended 116,802.17 

June  30,  1909,  amount  expended  during  fiscal  year 3,617.17 

July  1,  1900,  balance  unexpended 12,286.00 
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MAINTENANCE    OF     SOUTH     PASS    CHANNEL,     MISSISSIPPI    RIVEB     (1900)      (SUNDBX 

CIVIL  ACT  OF   MAY  27,  1908).        ' 

July  1,  1908,  balance  available $50,000.00 

Transferred  by  Treasury  Department  from  appropriation  for  re- 
pairs and  incidental  expenses  of  light-houses,  1909,  on  account  of 
services  rendered  by  EInglneer  Corps  In  making  repairs  to  light- 
house wharf  and  beacon ^  97.45 

Transferred  by  Treasury  Department  from  appropriation  for  col- 
lecting the  revenue  from  customs,  1909,  on  account  of  services 
rendered  by  the  Engineer  Corps  In  driving  piles  at  customs 
wharf,  Port  Eads,  La 44.16 

60, 141. » 
June  30, 1909,  amount  expended  during  fiscal  year  for  maintenance 
of  Improvement 22, 988. 


July  1,  1909,  balance  unexpended - 27,158.62 

July  1,  1909.  outstanding  liabilities 9,908.62 

July  1,  1909,  balance  available 17,250.00 

July  1,  1909,  amount  covered  by  uncompleted  contracts 17,258.00 

MAINTENANCE  OF  SOUTH  PASS   CHANNEL,   MISSISSIPPI  BIVEB. 

Amount  allotted  from  appropriation  by  river  and  harbor  act  of 

March  3,  1909 •$80,000.00 

July  1,  1909,  balance  available 80,000.00 

Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June 
30,  1911,  for  maintenance  of  improvement,  exclusive  of  the  bal- 
ance unexpended  July  1,  1909 «80,000.00 

SOUTHWEST  PASS,  MISSISSIPPI  RIVER. 

On  February  17,  1898,  Congress  allotted  $10,000  from  the  appro- 
priation for  closing  crevasse  in  Pass  a  Loutre,  Mississippi  River,  for 
the  purpose  of  a  survey  and  report  by  a  Board  of  Engineer  officers 
upon  the  practicability  of  securing  a  channel  of  adequate  width  and 
35  feet  depth  at  mean  low  water  of  the  Gulf  of  Mexico  throughout 
Southwest  Pass,  Mississippi  River.  The  survey  was  completed  in 
1898  and  report  submitted  on  Januarv  7,  1899.  This  report  is 
printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1899, 
page  1863. 

The  item  in  the  river  and  harbor  act  approved  March  3^  1899,  mak- 
ing appropriation  for  improving  outlet  or  the  Mississippi  River  pro- 
viaed  for  the  appointment  of  a  Board  of  Engineers  to  prepare  a 
project  for  a  channel  35  feet  in  depth  throughout  Southwest  Pass  and 
appropriated  $20,000  for  expenses  of  the  Board.  The  Board  of  Engi- 
neers appointed  under  provisions  of  this  act  submitted  a  report  and 
project  on  January  11,  1900.  The  report  is  printed  on  pages  2287- 
2802  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1900. 

The  project  of  the  Board  contemplated  securing  a  channel  1,000 
feet  wide  and  35  feet  deep  at  mean  low  water  throughout  the  South- 
west Pass  by  dredging;  the  construction  of  two  jetties  to  main* 
tain  the  channel;  the  construction  of  sills  across  Cubits  Gap,  The 
Jump,  and  Baptiste  Collets  Canal;  the  closing  of  all  minor  out- 

*  This  amount  exclusive  of  regular  annual  appropriation  of  $100,000. 
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lets  below  the  forts;  the  construction  of  a  dredge  in  addition  to  the 
one  provided  for  by  the  river  and  harbor  act  of  March  3,  1899,  and 
the  sundry  civil  act  of  June  6, 1900,  under  appropriation  for  improve- 
ing  outlet  of  the  Mississippi  River;  other  necessary  plant,  such  M 
tugboats,  barges,  tracks,  buildings,  etc.,  and  the  purchase  of  land  at 
the  shore  ends  of  the  jetties;  the  whole  estimatea  to  cost  $6,000,000, 
and  $150,000  additional  per  annum  for  maintenance. 

This  project  was  adopted  by  the  river  and  harbor  act  of  June  13, 
1902,  wnich  authorized  material  modifications  in  the  plans  of  the 
jetties,  and  they  are  now  located  as  shown  on  the  map  printed  with 
Appendix  S  1  of  this  report. 

The  original  project  for  the  expenditure  of  the  funds  appropriated 
for  this  work  ccxitemplated  the  construction  of  a  dredge,  dredging, 
purchase  of  land,  and  construction  of  two  jetties  to  be  built  of  msi* 
tresses  and  stone  with  concrete  superstructure. 

All  of  the  land  below  or  south  of  Pilottown,  on  the  east  bank,  and 
all  that  below  the  United  States  reservation  on  the  west  bank  of 
Southwest  Pass,  containing  about  1,275  acres,  were  acquired  on  July 
10,  1903,  for  use  in  connection  with  the  work. 

Contract  was  entered  into  July  16,  approved  July  31,  1903,  for 
construction  of  the  two  jetties.  The  laying  of  foundation  mats  in 
the  east  jetty  was  commenced  on  December  31,  1903,  and  in  the  west 
jetty  on  August  30,  1904.  The  work  under  this  contract  was  com- 
pleted on  January  5,  1908. 

On  account  of  the  advance  of  the  crest  of  the  bar  at  Southwest 
Pass  since  the  date  of  the  survey  of  1898,  on  which  the  estimates  for 
this  improvement  were  based,  it  became  necessary  to  make  provision 
for  increasing  the  length  of  the  jetties  to  correspond  with  this  ad- 
vance. This  was  done  by  supplemental  contract  dated  Juljr  18, 1905, 
the  increased  cost  of  the  jetties  on  this  account  being  estimated  at 
$465,000.  June  30,  1909,  the  jetties  were  completed;  sills  across 
Cubits  Gap,  The  Jump,  and  additions  to  sill  across  the  head  of  Pass  a 
Lout  re  completed ;  coaling  station  and  wharf  at  Burrwood  completed : 
steel  frame  building  30  feet  by  240  feet  completed,  and  machines  ana 
ice  plant  installed  therein  now  in  operation. 

Kine  of  eleven  principal  outlets  from  Southwest  Pass  into  adjacent 
bays  were  closed  oy  sheet-piling  dams  and  five  minor  outlets  closed. 

The  construction  of  16  dwellings  and  1  office  building  was  com- 
menced May  5,  and  is  still  in  progress. 

Dredging  by  contract  was  completed  December  24,  1908,  and  that 
by  government  dredges  continued. 

By  act  of  Maj  28, 1908,  Congress  authorized  the  use  of  funds  from 
this  appropriation  in  dredging  shoals  in  the  river  between  Cubits  Gap 
and  Head  of  Passas,  when  necessary  to  secure  a  depth  of  35  feet  witn 
a  practical  width.  The  sum  of  $3,500,000  had  been  appropriated,  and 
the  river  and  harbor  act  of  March  2,  1907,  appropriated  $1,000,000 
additional,  and  authorized  contracts  to  the  further  amount  of 
$1,500,000,  which  was  appropriated  by  sundry  civil  acts  of  May  27, 
1908,  and  March  4, 1909.  The  river  and  harbor  act  of  March  3,  1909, 
appropriated  $275,000  and  authorized  that  the  sum  of  $600,000,  or  as 
much  as  maj  be  necessary  of  the  funds  appropriated  and  authorized, 
be  applied,  in  the  discretion  of  the  Secretary  of  War,  to  the  construc- 
tion of  a  suitable  dredging  plant. 
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In  September,  1904,  the  available  depth  at  mean  low  water  was 
8  feet. 

In  June,  1909,  there  was  an  available  depth  of  35  feet  throughout 
the  pass  except  as  follows:  On  the  bar,  a  distance  of  2,500  feet 
between  the  35-foot  contours,  with  least  depth  of  22  feet ;  at  mile  18, 
a  distance  of  300  f eet^  with  least  depth  of  34  feet ;  at  mile  13,  a  dis- 
tance of  2,500  feet,  with  least  depth  of  26  feet. 

Usual  variations  of  water  surface,  1.5  feet. 

The  length  of  Southwest  Pass  from  its  head  to  the  present  sea 
ends  of  the  jetties  is  19  miles. 

The  amount  expended  on  this  work  to  June  30,  1909,  was 
$4,590,604.99. 

.  The  amount  of  money  available  and  pledged  and  not  covered  by 
contracts  at  the  end  of  the  fiscal  year  is  about  sufficient  to  cover  the 
cost  of  dredging  with  two  dredges,  expenses  of  administration  and 
inspection,  and  reasonable  contingencies.  As  recognized  by  the  Board 
on  Southwest  Pass  in  its  report  of  January  11,  1900,  and  as  since 
borne  out  by  experience,  this  work  is  "  one  more  than  ordinarily  liable 
to  special  difficulties  which  do  not  admit  of  calculation,  such  as  the 
effect  of  storms,  unfavorable  foundations,  and  uncertain  action  of 
the  river  current,"  and  the  amount  of  funds  available  for  contingen- 
cies should  be  unusually  large. 

It  is  proposed  to  apply  the  additional  appropriation  asked  for  to 
the  prosecution  of  dredging  operations,  by  contract  and  otherwise,  as 
may  be  found  most  economical  and  advantageous  to  the  United  States, 
with  a  view  of  obtaining  a  minimum  depth  of  35  feet  at  mean  low 
tide,  as  contemplated  by  the  original  project;  to  the  removal  of  the 
Eads  sill  at  the  nead  of  the  pass;  to  the  construction  of  the  plant  that 
will  be  necessary  in  the  maintenance  of  the  improvement,  and  to  the 
payment  of  other  expenses  pertaining  to  the  general  work  of  improve- 
ment under  the  approved  project. 

Kules  and  regulations  for  the  navigation  of  Southwest  Pass,  Mis- 
sissippi River,  were  prescribed  May  29,  1909,  by  the  Secretary  of 
War,  in  pursuance  of  the  provisions  of  section  5  of  the  river  and 
harbor  act  approved  March  3,  1909,  to  take  effect  and  be  in  force  on 
and  after  July  1,  1909. 

July  1,  1908,  bnlanco  nnexpeiided $1,672,845.32 

Amount  allottwl  from  appropriation  by  river  and  harbor  act  ap- 
proved March  3,  1909 275,000.00 

Amount  appropriated  by  suudi-y  civil  act  approved  March  4, 1909_        330, 000. 00 
Miscellaneous  receipts  deposited  to  the  credit  of  the  appropria- 
tion during  fiscal  year 2.745.03 

Transferred  by  Treasury  Department  from  appropriation  for  re- 
pairs and  Incidental  expenses  of  light-houses,  1909,  on  account 
pf  coal  furnished  to  the  Light-House  Department  by  the  Engi- 
neer Corps 245. 10 

2,  280,  835. 46 
June  30,  1909,  amount  exi)ended  during  fiscal  year,  for  works  of 

improvement 615, 682. 16 

July  1, 1909,  balance  unexpended 1, 665, 153. 29 

July  1,  1909.  outstanding  liabilities 34, 056. 75 


BIVEB  AKD  HABBOB  BIU..  877 

July  1,  1909,  balance  available $1, 631, 096. 54 

July  1,  1909,  amount  covered  by  uncompleted  contracts 56, 751. 03 

Amount  (estimated)  required  for  completion  of  existing  project.      ^600,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending 
June  30,  1911,  for  works  of  Improvement  and  for  maintenance, 
exclusive  of  the  balance  unexpended  July  1,  1909 ^960,000.00 


BAYOU  TECHE,  LOUISIANA. 


»  

Ba^ou  Teche  is  an  important  commercial  stream  of  southern 
Louisiana,  and  finds  its  outlet  into  the  Gulf  of  Mexico  through 
Atchafalaya  River.  Prior  to  improvement  it  had  a  depth  of  8  feet 
to  St.  Martinville,  La.,  but  navigation  was  rendered  dangerous  bv 
numerous  obstructions.  Above  St.  Martinville  the  bayou  was  navi- 
gable by  steamboats  during  high  water.  The  project  of  1870  pro- 
vided for  removal  of  obstructions  from  the  head  to  the  mouth  or  the 
bayou.  Work  under  this  project  was  carried  on  from  1870  to  1886, 
the  stream  being  cleared  of  logs,  snags,  wrecks,  overhanging  trees, 
and  a  number  of  bars.  The  improvement  was  not  permanent  and 
other  obstructions  formed. 

The  project  of  1891  provided  for  the  removal  of  obstructions  be- 
tween St.  Martinville,  La.,  and  the  mouth  of  the  bayou,  a  distance  of 
about  80  miles.  Work  under  this  project  has  been  carried  on  since 
1891,  obstructions  being  removed  as  appropriations  were  made. 

The  project  was  modified  by  the  river  and  harbor  act  approved 
March  2j'1907,  with  a  view  to  obtaining  a  6-foot  navigation  to 
Amaudville,  in  accordance  with  the  report  submitted  in  House  Docu- 
ment No.  527,  Fifty-ninth  Congress,  first  session,  at  an  estimated 
cost  of  $111,000,  by  dredging,  removal  of  snags,  etc.,  and  construction 
of  a  lock.  The  expenditure  for  a  6- foot  navigation  to  Amaudville 
is  contingent  upon  all  lands  necessary  for  lock  and  dam  purposes  and 
canal  feeders  being  deeded  to  the  .United  States  free  of  cost  and  upon 
the  United  States  being  secured  against  possible  claims  for  damages 
resulting  from  the  overflow  of  lands  by  reason  of  the  lock  and  dam 
improvement  or  from  the  draining  of  Spanish  Lake. 

To  guarantee  the  United  States  against  any  claims  for  overflow, 
bonds  were  issued  by  municipalities  in  St.  Martins  Parish  to  the 
amount  of  $10,000,  but  it  was  decided  by  the  Acting  Judge- Advocate- 
General  that  such  bonds  were  invalid.  An  effort  was  made  to  secure 
bonds  from  responsible  bonding  companies,  but  bonds  in  perpetuity 
could  not  be  obtained.  The  conditions  of  the  act  are  now  under 
consideration  by  the  Judge- Advocate-General  and  Engineer  Depart- 
ment, and  it  is  probable  that  some  way  of  fulfilling  the  requirement 
will  be  decided  upon  to  permit  the  work  to  be  started. 

Proportion  of  the  project  completed :  To  June  30, 1909,  no  work  of 
construction  had  begun.  The  maximum  draft  that  can  be  carried  is 
4  feet.  The  variations  of  water  level  between  high  and  low  water  is 
12  feet  (exceptional  floods  not  included^. 

A  deed  of  tne  land  required  for  lock  and  canal  feeders  was  forwarded 
to  the  Attorney-General  for  opinion  as  to  the  validity  of  title.    It  was 

^  This  amount  is  estimated  to  construct  a  dredge  to  be  used  in  completing  the 
existing  project,  also  to  be  used  in  maintenance  of  the  improvement. 

*  Of  this  amount  $000,000  is  for  continuing  contract  work  authorized  by  the 
liver  and  harbor  act  of  March  3.  1909. 
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returned  approved  April  23,  1909,  and  was  recorded  May  1,  1909,  in 
Book  No.  70,  pages  559-563,  at  St  Martinville,  in  the  parish  of  St. 
Martin,  La. 

To  June  30,  1909,  $97,567.76  had  been  expended  upon  this  work, 
of  which  $10,733.46  was  for  maintenance  and  $4,293.53  for  expenses 
of  resurvey  of  the  bayou  and  $82,540.77 -for  works  of  improvement. 

The  maximum  draft  that  could  be  carried  June  30, 1909,  was  about 
4  feet.  The  usual  variation  of  level  of  water  surface  is  not  defi* 
nitely  known. 

The  bayou  is  navi^ble  to  St  Martinville,  75  miles  from  its  mouth. 
The  effect  of  the  project  on  freight  rates  is  not  positively  known. 

It  is  proposed  to  apply  the  appropriation  recJ^ended  to  dredging 
shoals  and  removing  otetructions  in  the  channel  as  far  up  as  the  pro- 
posed site  of  the  lock,  8^  miles  below  St.  Martinville,  La.,  and  to 
removal  of  sna^  overhanging  trees,  and  other  obstructions  above 
that  point  and  me  construction  of  the  lock  and  dam. 

Comparative  statement  of  receipts  and  shipments  for  ten  years. 


Calendar  year. 


1899. 
1900. 
1901. 
1902. 
1903. 
1904. 
1906. 
1906. 
1907. 
1908. 


Torn*. 


Change  iu  tonnage  from 
previous  year. 


272,975 
212,109 
385,683 
404,464 
460,542 
362,706 
701,243 
706,091 
580,216 
515,679 


Increase. 


Decrease: 


18,116 

60,  see 

128,474 
68,871 
46,088 

■■838,637" 
4,848 

87, 8W 

1X5,  am 

64,587 

July  1,  1908,  balance  unexpended $130,510.72 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  3.  1909 5,000.00 


135.  510. 72 


June  30,  1909,  amount  expended  duriu/a;  fiscal  year,  for  works  of 
Improvement 


1, 578. 48 


July  1,  1909,  balance  unexi)ended 133, 932. 24 

July  1,  1909,  outstanding  liabilities 150.00 

July  1,  1909,  balance  available 133, 782. 24 

Amount  (estimated)  required  for  completion  of  existing  project--        40,000.00 

Amount  that  can  be  profitably  exi>ended  In  fiscal  year  ending 
June  30,  1911,  for  works  of  Improvement  and  for  maintenance, 
exclusive  of  the  balance  unexi)ende<l  July  1,  1909 00.000.00 

BAYOU  TEiRREBONNE,  LOUISIANA. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  116^, 
Sixtieth  Confess,  second  session.  Following  is  the  letter  of  the 
Qiief  of  Engineers  submitting  the  same : 
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Wab  Depabtmekt, 
Office  of  the  Chief  of  Enoineebs, 

Waahington,  December  5,  1908. 

Sib:  I  have  the  honor  to  submit  herewith  for  transmission  to  Ck)ngre88  re- 
ports of  Jnly  18.  1907,  and  November  29,  1907,  by  Ck)l.  E.  H.  Ruffner,  Corps  of 
IBngineers,  on  preliminary  examination,  with  plan  and  estimate  of  cost  of  im- 
provement authorized  by  the  river  and  harbor  act  approved  March  2,  1907, 
of  Bayou  Terrebonne,  Louisiana,  with  a  view  to  obtaining  6  feet  of  water. 

Between  1880  and  1895  appropriations  aggregating  $88,800  were  made  for 
Improving  Bayou  Terrebonne  under  a  project  which  called  for  the  dredging 
0f  a  channel  4  feet  at  mean  low  water  of  the  Gulf  of  Mexico  up  to  the  town 
of  Houma.  There  is  now  more  or  less  navigation  on  the  bayou,  but  at  Houma 
there  is  a  width  of  only  20  feet  and  depth  of  3  feet  at  low  tide;  the  average 
range  of  the  tide  at  that  point  is  8  inches. 

In  his  report  of  November  29,  1907,  Colonel  Ruffner  presents  an  estimate  of 
$215,000  as  the  cost  of  obtaining  a  channel  60  feet  wide  and  6  feet  deep  at 
low  tide  in  the  part  of  the  bayou  at  and  below  Houma,  where  that  depth 
does  .not  now  exist  In  his  opinion  the  expenditure  of  this  amount  is  Justi- 
fied by  the  commercial  interests  involved. 

The  matter  has  been  referred,  as  required  by  law,  for  review  by  the  Board 
of  Engineers  for  Rivers  and  Harbors,  and  attention  is  respectfully  invited  to 
the  Board's  final  r^;x)rt  on  the  subject,  dated  July  6,  1908  (also  herewith). 
From  the  facts  and  for  the  reasons  given  the  Board  is  led  to  conclude  that  a 
channel  wltii  a  depth  of  6  feet  and  of  navigable  width  can  be  obtained  over  the 
24  miles  of  the  bayou  requiring  improvement  at  a  cost  of  not  exceeding 
960,000;  that  such  a  channel  will  afford  facilities  equal  to  those  of  the  con- 
necting waterways  and  meet  all  reasonable  demands  for  the  present  and  the 
near  future,  and  that  the  expenditure  of  this  sum  by  the  General  Government 
in  the  further  improvement  of  Bayou  Terrebonne  is  warranted  by  the  benefits 
which  may  be  expected  to  result  to  general  commerce.  The  Board  recom- 
mends, therefore,  that  an  appropriation  of  this  amount  be  made  for  the  pur- 
pose of  this  improvement,  provided  that  any  land  needed  for  extra  width  of 
channel  for  depositing  dredged  material  shall  be  first  deeded  to  the  United 
States  free  of  cost. 

I  concur  in  the  views  and  recommendations  of  the  Board  of  Engineers  for 
RiTers  and  Harbors. 

Yery  respectfully,  W.  It,  BiABSHALL, 

Chief  of  Bngineera,  V,  8.  Army. 

The  Sbcbetabt  of  Wab, 

The  locality  affected  by  the  improvement  of  this  stream  is  largely 
devoted  to  the  raising  of  sugar  cane,  and  one  large  refinery  is  entirely 
dependent  upon  it  for  transportation. 

This  section  of  country  is  developing  very  rapidly,  and  there  are 
evidences  of  a  substantial  growth  which  leads  to  the  belief  that  with 
suitable  facilities  to  Houma  the  water-borne  commerce,  which  is  now 
considerable,  will  be  materially  augmented  in  the  future.  Substan- 
tial expenditures  have  been  made  by  private  interests  for  the  improve- 
ment of  the  waterways  in  this  locality.  Statistics  appended  to  the 
report  of  the  district  officer  indicate  that  a  substantial  commerce  in 
cotton,  lumber,  potatoes,  oysters,  etc.,  originates  in  this  vicinity. 
Interested  parties  estimate  the  value  of  prospective  receipts  at 
$5,000,000,  and  the  value  of  prospective  shipments  at  $12,812,000.  A 
steamer  operates  between  Houma  and  New  Orleans  by  way  of  a 
private  canal,  and  there  is  more  or  less  navigation  from  Houma  to 
the  Gulf. 

CHANNEL,    BAY,    AND    PASSES    OF    BAYOU    VERMIUON,    AND    MSRMBNTAU 

RIVER  AND  TRSBUTARIES,  LOUISIANA. 

{a)  Channel^  hay^  and  passes  of  Bayou  Vermilion. — Prior  to  im- 

Srovement  the  upper  12  miles  of  Bayou  Vermilion  was  only  2  feet 
eep,  and  its  lower  portion,  through  the  bay  and  passes,  not  less  than 
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6i  feet  deep,  and  had  a  width  varying  from  100  to  400  feet.  The 
channel,  however,  was  obstructed  by  snags,  logs,  and  overhanging 
trees. 

The  ori^nal  project,  adopted  in  1880,  provided  for  the  removal  of 
sna^  and  for  dredging,  at  an  estimated  cost  of  $9,900.  A  modified 
project,  adopted  in  1892,  provided  for  securing  a  navigable  depth  of 
5^  feet  up  to  the  railroad  bridge  near  Lafayette,  La.,  and  for  the 
erection  of  guide  piling  to  mark  the  channel  from  the  mouth  of  the 
bayou  to  Vermilion  Bay,  a  distance  of  about  5  miles,  at  an  estimated 
cost  of  $25,000.    Project  for  maintenance  was  Adopted  in  1905. 

The  improvement  is  not  considered  permanent,  as  obstructions  will 
continue  to  form  and  must  be  periodically  removed. 

It  is  proposed  to  apply  the  available  funds  toward  the  construction 
of  a  combined  dredge  and  snag  boat  and  to  the  operation  of  said  boat 
for  the  removal  of  oars  and  such  snags,  logs,  and  overhanging  trees 
as  interfere  with  navigation.  On  June  30,  1909,  the  boat  was  three- 
fourths  completed. 

Operations  were  carried  on  by  the  steamer  Hyacinth  between  June 
11  and  18, 1908,  for  the  removal  of  snags  and  other  obstructions  below 
Abbeville,  La. 

The  amount  expended  to  June  30,  1909,  is  $40,784,16,  of  which 
amount  $30,884.16  has  been  expended  for  maintenance.  The  ex- 
penditures during  the  past  fiscal  year  were  for  collection  of  commer- 
cial statistics  andconstruction  and  inspection  of  boat. 

On  June  30,  1909,  the  maximum  draft  that  could  be  carried  over 
the  bar  at  mouth  of  Bayou  Vermilion  was  about  3  feet  and  in  the 
upper  part  of  the  stream  21  feet.  The  usual  tidal  variations  at  mouth 
of  bayou  is  about  1  foot  and  in  upper  part  about  18  inches.  The 
bayou  is  navigable  to  D.  O.  Broussard's  landing,  about  20  miles  above 
Abbeville,  La.,  or  46  miles  from  mouth,  although  it  is  obstructed  by 
snags  and  lo^. 

The  only  information  obtained  as  to  the  effect  of  the  project  on 
freight  rates  is  a  statement  from  the  secretary  of  the  state  railroad 
commission  that  at  Abbeville  there  are  lower  rates  than  to  inter- 
mediate points,  on  account  of  its  being  located  on  navigable  water. 

The  amount  estimated  for  expenditure  in  the  fiscal  year  ending 
June  30, 1911,  is  intended  for  dredging  and  snagging  operations. 

Comparative  statement  of  receipts  and  shipments  for  ten  years. 


Tear  ending  May  81. 1899 
Calendar  year— 

1900 

1901 

1902 

1903 

1904 

1905 

1906 

1907 

1918 


> 

Tons. 

Change  In  tonnage  from 
previous  y  tar. 

Increase. 

Decrease. 

14,909 

6,107 

6,181 

10,236 

6,616 

21,150 

81,886 
87,000 

......•..%.. 

16,157 

21,848 

29,826 

14,169 

28,092 

1.234 

82,026 

8,938 
5,490 

87,515 

26,689 

10,926 
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On  page  399,  Annual  Report  of  Chief  of  Engineers  for  1906,  refer- 
ence is  made  to  previous  reports  on  examinations  and  surveys  of  this 
stream. 

Beports  on  preliminary  examination  and  survey  to  Lafayette  with 
a  view  to  obtaining  6  feet  of  water,  required  by  act  of  March  2, 1907, 
were  submitted  on  January  21  and  August  10,  1908,  and  are  printed 
in  House  Document  No.  1218,  Sixtieth  Congress,  second  session.  (See 
summary  following.) 

(b)  mermentau  River  and  tributaries^  Louisiana. — Prior  to  im- 
provement these  streams  had  depths  varying  from  7  to  30  feet.  The 
channel  through  Grand  Lake  wa^  6  feet  deep,  and  the  depth  at  the 
mouth  of  the  river  was  about  13  feet.  The  width  varies  from  70  feet, 
near  Viterboville,  to  350  feet  at  Lake  Arthur.  The  channel  was 
crooked  and  obstructed  bv  snags  and  lo^. 

The  original  project  oi  1892  provided  for  the  removal  of  obstruc- 
tions in  the  upper  river  and  the  construction  of  brush  dams  in  the 
lower  river  to  remove  existing  mud  flats.  The  estimated  cost  was 
$23,615.25. 

With  the  appropriations  of  1892,  1894,  and  1896  operations  were 
carried  on  from  December,  1892,  to  December,  1899,  and  38  miles  of 
the  channel,  from  the  lower  end  of  Lake  Arthur  downstream,  was 
cleared  of  obstructions;  two  brush  dams,  2,500  and  3,000  feet  in 
length,  respectively,  were  built  in  Mud  Lake,  and  a  channel  8  feet  in 
depth  and  50  feet  in  width  was  cut  across  the  flats  in  Mud  Lake  and 
maintained  as  the  exigencies  of  navigation  required. 

An  examination  made  in  July,  1906.  showed  that  Bayou  Nezpique, 
the  principal  tributary,  was  obstructed  with  snags  and  logs,  and  that 
dreaging  would  probably  be  required'for  maintenance  of  the  channel 
through  Grand  Lake  and  Lower  Mud  Lake.  Operations  were  com- 
menced in  Bayou  Nezpique  with  a  hired  plant  on  Aujgust  21,  1906, 
and  were  completed  on  October  6,  1906.  All  obstructmg  snags  and 
lo^  were  removed  from  the  channel  for  a  distance  of  21  miles  below 
Viterboville,  La. 

It  is  proposed  to  apply  the  available  funds  toward  the  construction 
of  a  combined  dredge  and  snag  boat  and  to  the  operation  of  this  boat  { 

for  the  removal  of  such  bars,  snags,  logs,  and  overhanging  trees  as 
interfere  with  navigation.  On  June  30,  1909,  this  boat  was  three- 
fourths  completed. 

The  amount  expended  to  June  30,  1909,  is  $32,504.13,  of  which  it 
is  estimated  that  $15,787.65  was  applied  to  maintenance.  The  ex- 
penditures during  the  past  fiscal  year  were  for  collection  of  com- 
mercial statistics,  construction,  and  inspection  of  boat 

On  June  30,  1909,  the  maximum  draft  that  could  be  carried  over 
the  flats  in  Lower  Mud  Lake,  the  shoalest  place  in  the  channel,  was 
4  feet  at  mean  low  water.  The  usual  variation  of  the  level  of  water 
surface  in  the  lower  reaches  of  the  river  is  about  1\  feet,  and  the 
extreme  variation  is  about  2^  feet.  Mermentau  River  is  navigable 
throughout  its  whole  length  to  about  2  miles  above  Mermentau,  a  dis- 
tance of  about  70  miles;  Bayou  Nezpique,  the  principal  tributary,  is 
navigable  to  Viterboville,  La.,  a  distance  of  about  25  miles  above  the 
head  of  the  Mermentau  River;  Bayou  Plaquemine  Brule  and  Bayou 
des  Cannes  are  each  navigable  for  distances  of  about  10  miles,  and 
Bayou  Queue  de  Tortue  for  about  12  miles. 
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The  only  information  obtained  as  to  the  effect  of  the  project  on 
freight  rates  is  a  statement  from  the  secretary  of  the  state  railroad 
commission  that  at  Mermentau  there  are  lower  rates  than  at  inter- 
mediate points,  on  account  of  its  being  located  on  navigable  water. 

The  amount  estimated  for  expenditure  in  the  fiscal  year  ending 
June  30,  1911,  is  intended  for  dredging  and  snagging  operations. 

Comparative  statement  of  shipments  and  receipts  for  ten  years. 


• 

Tons. 

Change  in  tonnage frain 
previous  year. 

Increase. 

Decrease. 

Yeftrendlnff  MaySl.  1699 

22,286 

27,064 
29,291 
60,826 
63,690 
45,866 
42,413 
61,684 
49,766 
44,882 

3,566 

* 

Calendar  year— 

1900 

1901 

2,267 
21,085 
18.364 

1902 

1908 

1904 

17,624 

1905 

6,458 

1906 

19,221 

1907 

11,876 

1906 : 

&,SH 

On  page  401,  Annual  Keport  of  Chief  of  Engineers  for  1906,  refer- 
ence is  made  to  previous  reports  on  examinations  and  surveys  of  tiiis 
stream. 

Reports  of  examination  with  plan  and  estimate  of  cost  of  improve- 
ment of  Bayou  Plaquemine  Brule,  required  by  act  of  March  2,  1907, 
were  submitted  December  19,  1907,  and  February  8,  1908,  and  are 
printed  in  House  Document  No.  789,  Sixtieth  Congress,  first  session. 
(See  summary  following.) 

The  act  of  March  3,  1909,  calls  for  a  preliminary  examination  of 
Bayou  Queue  de  Tortue,  report  on  which  is  printea  in  House  Docu- 
ment No.  609,  Sixty-first  Congress,  second  session.  (See  summary 
following.) 

OOK80UBATED. 

July  1,  1908,  balance  imezpended |25,09S.(O 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  3,  ld09 4,000.00 

29,008.0» 
Jane  30,  1909,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 9, 871. 13 

July  1,  1909,  balance  unexpended 19, 726. 06 

July  1,  1909,  outstanding  liabUiUeB 973.86 

July  1,  1909,  balance  available 18,768.10 

July  1,  1909,  amount  covered  by  uncompleted  contracts 4,818.84 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911,  for  maintenance  of  improvement,  exclusive  of  the  balance 
unexpended  July  1,  1909 0,000.00 
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BAYOU  VKBMILION,  LOUISIANA. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  1218. 

Following  is  the  letter  of  the  Chief  of  Engineers  submitting  the 

same: 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington,  December  J,  1908, 

8ir:  I  have  the  honor  to  submit  herewith  for  trauamlBsJon  to  Congress  reports 
of  January  21,  1908,  by  Maj.  James  F.  ^Iclndoe,  Corps  of  Engineers,  and  of 
August  10,  1908,  by  First  Lieut.  Wildurr  Willing,  Corps  of  Engineers,  on  pre- 
liminary examination  and  survey,  resi)ectively,  authorized  by  the  river  and 
barbor  act  approved  March  2,  1907,  of  Bayou  Vermilion,  Ix>ui8iana,  to  Lafay- 
ette, with  a  view  to  obtaining  6  feet  of  water. 

Work:  of  improving  Bayou  Vermilion  has  been  carried  on  for  some  years 
under  a  project  which  provided  for  securing  a  navigable  depth  of  5^  feet  up  to 
Lafayette;  but  this  project  has  never  been  completed  and  for  some  time  opera- 
tions have  been  confined  to  work  of  maintenance  only. 

As  a  result  of  the  present  investigation  it  appears  that  the  commercial  inter- 
ests involved  are  not  sufficient  to  warrant  the  expenditure  necessary  to  obtain  a 
depth  of  6  feet  up  to  I^fayette,  nor  even  the  depth  of  51  feet  contemplated  by 
the  existing  project 

In  his  survey  report  of  August  10,  1908,  Lieutenant  Willing  submits  a  plan 
for  modified  improvement  which  would  make  Bayou  Vermilion  navigable  as  far 
up  as  Lafayette  for  boats  drawing  3  feet  for  a  period  of  about  eight  months 
iB  the  year,  and  would  cost  approximately  122,660,  and  $3,000  per  annum  for 
maintenance  after  completion. 

I  concur  in  the  opinion  of  the  district  officer,  the  division  engineer,  and  the 
Board  of  Engineers  for  Rivers  and  Harbors  that  Bayou  Vermilion  is  worthy 
of  Improvement  to  this  limited  extent. 

Very  respectfully,  W.  L.  Marshall, 

Chief  of  Engineers,  XJ,  8.  Army. 

The  Secretary  of  War. 

The  following  boats  axe  at  present  engaged  in  business  on  Bayou 
Yermilion:  Steamer  Joe  B.  Chafe  and  14  barges,  about  50  small 
sailing  vessels,  averaging  7  tons  each,  and  10  gasoline  boats  of  about 
10  tona  each. 

These  are  said  to  carry  about  37,000  tons  of  frei|^t,  valued  ^t 
f7l5,000,  to  and  from  Abbeville  annually.  i 

BATOU  PLAQUKMINE  BSXTLB,  LOUISIANA. 

Bavou  Plaquemine  Brule  is  a  tributary  of  the  Merm^itau  River, 
vhioh  it  enters  at  a  point  about  6  miles  above  the  town  of  Mermen- 
tan.  The  following  report  of  the  Board  of  Engineers  on  a  recent 
survey  is  concurred  in  by  the  Chief  of  En^neers  and  printed  in 
House  Document  No.  789,  Sixtieth  Congress,  first  session : 

Board  or  Enoineers  foe  Rivers  and  Habborb, 

Washington,  D.  (7.,  Fehmary  184,  1908. 

Respectfally  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

It  is  the  opinion  of  the  district  officer  that  the  only  improvement  of  Bnyon 
Plaquemine  Brule  Justified  by  present  and  prospective  commercial  interests  is 
the  removal  of  snags*  logs,  overhanging  trees,  or  other  obstructions  to  provide 
a  clear  channel  width  of  60  feet  and  a  depth  of  about  6  feet,  beginning  at  the 
month  of  the  bayou  and  extending  upstream  to  a  point  near  Crowley,  a  distance 
of  approximately  29  miles.  The  cost  of  such  an  improvement  is  estimated  to 
be  fl0,000,  and  the  cost  of  its  maintenance  about  $250  per  annum. 
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In  the  opinion  of  the  Board  the  benefits  to  be  expected  from  the  improve- 
ment  proposed  by  the  district  officer  and  the  division  engineer  are  sufficient  to 
Justify  the  expenditure  required  for  its  accomplislmient.  Approval  of  the  project 
is  therefore  recommended. 

For  the  Board  : 

D.    W.    LOCKWOOD, 

Colonel,  Corps  of  Engineers, 
Senior  Member  of  the  Hoard. 

Following  is  extracted  from  the  report  of  the  local  engineer: 

Interviews  were  had  with  several  of  the  prominent  citizens  of  Crowley  who 
have  been  identified  with  her  progress.  From  these  gentlemen  it  is  learned 
that  Crowley  is  the  center  of  the  rice  section  of  Louisiana  and  has  a  population 
of  7,000.  There  are  at  present  in  operation  9  rice  mills,  with  a  combined 
annual  milling  capacity  of  800,000  sacks  of  rough  rice  of  185  pounds  each* 
representing  a  tonnage  of  74,000  tons  and  a  valuation  of  rough  rice  of  about 
$3,000,000. 

Every  pound  of  this  rice  is  brought  into  Crowley  by  carts  or  by  railroad. 
Mr.  W.  H.  Hunter,  president  of  the  Hunter  Canal  Company  which  furnished 
water  to  23,000  acres  of  rice  land,  states  that  100,000  sacks  of  rice  grown  on  the 
fields  irrigated  by  his  company  ure  hauled  by  wagon  to  the  mills  at  Crowley; 
that  the  average  haul  is  16  miles  and  that  the  average  cost  of  hauling  is 
22  cents  per  sack.  If  navigation  were  opened  to  Crowley  all  of  this  rice  would 
be  taken  by  water  at  a  cost  of  about  12  cents  per  sack. 

Capt.  Geo.  W.  Caldwell,  owner  of  tugs  and  barges  plying  on  Mermen  tan 
River  and  tributaries,  states  that  he  brings  annually  about  30,000  sacks  of 
rough  rice  90  miles  by  water  to  Mermentau  Station  and  places  them  on 
board  cars  there  for  shipment  to  Crowley  for  10  cents  per  sack.  The  Southern 
Pacific  Railroad  charges  9  cents  per  sack  for  hauling  it  to  Crowley,  a  distance 
of  13  miles,  and  if  navigation  were  opened  he  could  bring  this  rice  to  Crowley  at 
a  total  cost  of  12  cents  per  sack,  7  cents  per  sack  less  than  present  rates. 
It  is  his  opinion  that  if  the  stream  is  improved  much  rice  now  sent  by  rail 
from  the  vicinity  of  Lake  Arthur  to  be  milled  at  Lake  Charles  would  come 
by  water  to  Crowley,  in  view  of  the  high  freight  rates  on  branch  line  from 
Lake  Arthur  to  Lake  Charles. 

Mr.  John  Green,  secretary  of  the  Crowley  Rice  Mill,  estimates  that  fully  00 
per  cent  of  the  800,000  bags  of  rice  which  annually  are  shipped  to  Crowley  to 
be  milled  would  come  by  the  water  route,  at  a  saving  of  from  7  cents  to  10 
cents  per  sack  on  freight. 

The  benefits  to  be  derived  from  the  proposed  improvement  are  not  limited  to 
the  better  freight  rates  on  rice  alone.  It  is  pointed  out  that  Crowley  has  no 
cheap  way  of  getting  sand,  shells,  and  lumber;  that  the  opening  up  of  Bayou 
Plaquemiue  Brule  will  give  her  communication  with  sawmills  on  the  navigable 
part  of  that  stream  and  on  Mermentau  River;  that  it  will  place  her  in  water 
communication  with  shell  banks  and  sand  banks  contiguous  to  Mermentau 
River;  that  it  will  give  her  a  cheap  means  of  getting  wood  fuel  which  is  no 
small  item  to  a  town  of  7,000  people. 

Business  men  feel  that  there  is  unjust  railroad  discrimination  against 
Crowley  and  submit  the  following  comparative  rates,  at  the  same  tinie  empha- 
sizing the  fact  that  there  is  a  difference  of  only  52  miles  in  the  haul  and  that 
in  some  instances  Crowley  has  the  shorter  haul. 

BATOU  QUEUE  DE  TORTUB,  LOUISIANA. 

Report  on  a  recent  survey  is  printed  in  House  Document  609, 
Sixty-first  Congress,  second  session.  Following  is  the  report  of  the 
Board  of  Engineers,  in  which  the  Chief  of  Engineers  concurs : 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  C„  December  20,  1909. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

The  district  officer,  who  is  also  the  division  engineer,  recommends  favorably 
a  project  of  improvement  which  provides  for  snagging,  the  removal  of  obstruc- 
tions, overhanging  trees,  etc.,  and  the  formation  by  dredging  of  10  cut-offs 
apparently  to  conform  in  size  to  the  present  navigable  width  and  depth  of 
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the  stream,  for  a  distance  of  about  19i  miles.  The  estimated  cost  of  the  work 
involTed  is  $25,000.  While  it  seems  impracticable  to  submit  a  definite  estimate 
for  future  maintennnce,  the  district  officer  believes  that  $1,000  annually  will  be 
sufficient  to  cover  this  item. 

The  amount  of  present  commerce  is  reported  in  the  accompanying  letter  of 
Mr.  H.  L.  Gueydan  to  be  22,253  tons,  valued  at  $355,125,  and  the  district  officer 
states  that  this  amount  may  reasonably  be  expected  to  increase  in  the  future. 
In  the  opinion  of  the  Board,  the  improvement  proposed  by  the  district  officer  is 
advisable  in  connection  with  work  on  the  Mermentau,  provided  the  necessary 
right  of  way  for  the  cut-offs  is  furnished  free  of  cost  to  the  United  States. 
With  this  proviso,  it  recommends  that  the  improvement  be  undertaken  by  the 
General  Government 

Referring  to  the  special  subjects  to  be  considered  under  section  13  of  the  act 
of  March  3,  1909,  it  appears  that  the  commerce  on  this  waterway  is  distributed 
at  a  number  of  small  landings  and  irrigation  plants,  and  that  no  special  ter- 
minal facilities  or  appliances  exist  or  are  necessary;  and,  further,  that  there 
are  no  questions  of  water  power  or  allied  subjects  so  related  to  the  project  for 
improvement  at  this  locality  as  to  be  coordinated  therewith  to  lessen  its  cost 
and  compensate  the  Government  for  the  expenditures  proposed. 

For  the  Board: 

Wm.  T.  Rossell, 
Colonel,  Corps  of  Engineers, 
Senior  Member  of  the  Board, 

INLAND  WATERWAY  FROM  FRANKLIN  TO  MBRMENTAU,  LA. 

The  project  for  this  waterway  was  adopted  by  Congress  March  2, 
1907,  and  provides  for  a  channel  5  feet  deep  and  40  feet  bottom  width, 
with  appropriate  side  slopes.  The  channel  proposed  was  to  run  from 
Bayou  Teche  near  Franklin,  La.,  to  Cote  Blanche  and  Vermilion  bays 
by  a  dredged  canal  and  existing  drainage  canals  or  bayous,  thence 
up  Schooner  Bayou,  thence  by  a  dredged  canal  to  White  Lake;  across 
White  Lake,  thence  by  a  dreaged  can^  to  Grand  Lake  and  across  this 
lake  to  Lake  Misere,  west  of  the  Mermentau  River,  at  an  estimated 
cost  of  $289,292,  with  an  estimated  cost  for  maintenance  of  $20,000 
per  year.  The  construction  of  a  lock  at  a  suitable  point  between 
Vermilion  Bay  and  White  I^ke  has  been  found  necessary  for  the 
purpose  of  regulating  the  flow  through  the  canal,  with  a  view  to  j 

preventing  damage  to  rice  lands  by  reason  of  contamination  of  the  ' 

which  since  has  been  appropriated. 

The  act  of  March  2, 1907,  appropriated  $89,292,  and  contracts  were 
authorized  to  complete  the  project  not  to  exceed  $200,000,  all  of 
which  has  since  been  appropriated. 

Under  the  general  project  the  right  of  way  must  be  furnished  with- 
out cost  to  the  United  States. 

The  proposed  waterway  must  cross  the  right  of  way  of  the  South- 
em  Pacific  Railroad,  and  a  bridge  for  the  service  of  the  railroad  will 
be  necessary.  The  War  Department  has  decided  that  the  cost  of  this 
bridge  must  be  borne  by  the  United  States. 

The  amount  expended  to  June  30,  1909,  is  $14,188.02,  for  inspec- 
tions of  the  various  routes  and  for  surveys  and  dredging. 

The  available  balance  and  the  appropriation  recommended  for  the 
fiscal  year  1911  will  be  applied  to  completion  of  dredging  and  main- 
tenance of  improvement,  in  accordance  with  the  adopted  project. 

The  report  on  the  examination  of  the  inland-waterway  channel  is 
printed  m  House  Document  No.  640,  Fifty-ninth  Congress,  second 
session. 

S.  Rep.  527,  61—2 26 
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A  change  of  the  route  between  Vermilion  Bay  and  the  Teche  was 
authorized  by  the  river  and  harbor  act  of  March  3,  1909. 

The  field  work  on  preliminary  examinations  and  surveys  for  deter- 
mining the  best  route  for  this  section  of  the  canal  were  completed  on 
June  11,  but  the  selection  of  the  route  for  this  portion  of  the  canal 
is  so  intimately  connected  with  that  for  the  deeper  canal,  for  which 
Congress  authorized  a  survey  by  the  river  and  harbor  act  of  March  8, 
1909,  that  it  must  necessarily  be  practicallv  determined  by  the  latter. 
It  would  be  poor  policy  to  locate  the  5-foot  canal  on  a  line  which 
would  not  permit  its  subsequent  enlargement  to  the  9-foot  canal 
proposed. 

July  1,  1908,  balance  unexpended $182,377.08 

Amount  appropriated  by  sundry  civil  act  approved  Marcli  4,  1909:.-    100, 000. 00 
Receipts  from  sales  of  blueprints  during  fiscal  year 5.50 

282,382.58 
June  30,  1909,  amount  expended  during  fiscal  year : 

For  works  of  improvement $7,282.44 

Amount  withdrawn  through  Treasury  settlement —  5. 66 

7, 268. 10 

July  1,  1909,  balance  unexpended 275,114.48 

July  1,  1909.  outstanding  liabilities 796. 32 

July  1,  1909,  balance  available 274, 318. 16 

July  1,  1909,  amount  covered  by  uncompleted  contracts 66, 976.  88 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911,  for  maintenance  of  improvement,  exclusive  of  the  bal- 
ance unexpended  July  1,  1909 25, 000. 00 

WATEKWAY,  MERMENTAU  RIVER  TO  SABINE  RIVER,  LOUISIANA  AND  TEXAS. 

The  following  is  printed  in  Rivers  and  Harbors  Committee  Docu- 
ment No.  3,  Sixty-nrst  Congress,  second  session: 

BOABD  OF  ElTGINEEBB  FOB  RiVEBS  AND  HaBBOBS, 

Washington,  D,  (7.,  December  21,  1908. 

Deab  Sib  :  1.  The  Board  of  Engineers  for  Rivers  and  Harbors  has  the  honor 
to  submit  its  report  in  response  to  the  following  resolution: 

"  Resolved  by  the  Committee  on  Rivers  and  Harbors  of  the  House  of  Repre- 
sentatives, That  the  Board  of  Engineers  provided  for  in  section  three  of  the 
river  and  harbor  act  of  June  thirteenth,  nineteen  hundred  and  two,  shall  be 
requested  to  examine  and  review  the  report  of  Maj.  Edgar  Jadwin  upon  the 
Inland  waterway  from  the  Rio  Grande  River,  Texas,  to  a  connection  with  the 
Mississippi  River,  made  in  pursuance  of  the  river  and  harbor  act  of  March 
third,  nineteen  hundred  and  five." 

2.  The  report  referred  to  in  the  resolution  is  published  as  House  Document 
No.  640,  Fifty-ninth  Congress,  second  session.  Said  report  is  in  considerable 
detail  and  covers  the  general  questions  involved  so  thoroughly  that  it  does  not 
seem  to  be  necessary  to  describe  the  project  at  this  time.  On  December  22, 1906, 
when  reviewing  the  report  on  the  preliminary  examination  of  this  waterway, 
the  Board  recommended  the  improvement  of  three  sections,  namely,  Aransas 
Pass  to  Pass  Cavallo,  Brazos  River  to  Galveston,  Tex.,  and  Franklin  on  Bayou 
Teche  to  the  Mermentau  River,  Louisiana,  at  a  total  estimated  cost  of  approxi- 
mately $500,000  and  $50,000  annually  for  maintenance.  It  is  understood  that 
the  present  inquiry  is  with  a  view  to  determining  the  advisability  of  improving 
other  sections  of  this  waterway. 

8.  The  Board  has  given  further  study  to  this  subject  and  on  June  18,  1906, 
held  a  duly  advertised  public  hearing  at  Lake  Charles,  La.,  and  one  at  Galves- 
ton, Tex.,  on  June  19,  in  reference  to  this  improvement.  These  meetings  were 
attended  by  a  large  number  of  persons,  who  displayed  great  interest  in  th« 
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subject  and  presented  a  number  of  written  and  oral  arguments  in  behalf  of  an 
extension  of  the  work  already  provided  for. 

4.  The  information  made  available  by  the  investigation  of  the  Board  indicates 
a  remarkable  development  throughout  the  greater  part  of  the  country  traversed 
by  the  proposed  canal  route.  It  appears  that  the  production  in  the  adjacent 
country  has  so  increased  that  it  now  exceeds  the  ability  of  the  railroads  to 
handle  the  output  and  that  considerable  loss  and  hardship  are  experienced 
through  congested  freight  conditions  and  high  freight  rates. 

6.  Further  study  of  the  subject  led  the  Board  to  believe  that  the  pc^sent 
and  prospective  conmierce  involved  was  sufficient  to  warrant  the  improvement 
of  the  section  from  the  Mermentau  River  to  Sabine  River,  Louisiana,  and 
from  the  Brazos  River  to  Pass  Cavallo,  Texas,  and  it  recommended  that  a 
further  report  be  submitted  by  the  district  officers  as  to  the  cost  of  the 
work  involved,  the  investigation  indicating  that  he  cost  as  formerly  estimated 
might  be  somewhat  reduced.  Reports  on  these  subjects  have  been  submitted 
and  are  inclosed  herewith.  It  appears  that  the  estimate  of  the  work  in  Louis- 
iana to  connect  the  Mermentau  with  the  Sabine  is  practically  the  same  as  indi- 
cated in  the  original  report,  namely,  $300,000.  As  no  estimate  for  annual 
maintenance  Is  included  in  the  supplemental  report,  it  is  assumed  that  the 
original  estimate  of  $20,000  still  maintains.  The  Board,  however,  believes 
from  information  obtained  by  its  committee  that  this  estimate  can  be  safely 
reduced  to  $300,000  for  first  cost,  the  estimate  for  maintenance  being  retained 
at  $20,000  annually. 

6.  The  farther  investigation  and  survey  of  the  section  from  the  Brazos  River 
to  Pass  Oavallo,  Texas,  show  a  considerable  reduction  In  the  estimated  cost  of 
the  work  involved.  Based  on  the  preliminary  report  already  submitted,  the 
work  was  estimated  to  cost  $552,497.60  and  $20,000  annually  for  maintenance. 
With  the  more  complete  information  now  available,  the  district  officer  esti- 
mates the  cost  of  improving  this  section  at  $400,000  and  $15,000  annually  for 
maintenance. 

7.  The  Board  is  now  of  opinion  that  the  interests  involved  are  sufficient  to 
warrant  the  improvement  of  these  two  sections  at  the  above  estimated  cost, 
wih  the  proviso  that  all  necessary  rights  of  way  be  given  free  of  cost  to  the 
United  States.  It  believes  that  some  latitude  should  be  allowed  in  the  final 
location  of  the  canal  line  and  that  the  route  as  now  proposed  should  be  con- 
sidered as  approximate  only.  The  Board  Is  of  opinion  that  the  sections  from  the 
Rio  Grande  to  Aransas  Pass  and  from  Galveston  to  the  Sabine  are  not  worthy 
of  improvement  at  the  present  time,  believing  that  neither  one  would  give 
returns  commensurate  with  the  cost  If  the  improvement  already  undertaken 
and  that  recommended  herein  are  carried  to  completion  a  large  territory  In 
southwest  Texas  will  have  communication  by  a  sheltered  route  with  the  port 
of  Galveston,  and  southern  Louisiana  will  have  access  to  two  ports,  one  at  New 
Orleans,  the  other  at  Port  Arthur  and  Sabine. 

For  the  Board : 

Very  respectfully,  D.  W.  Lockwood, 

Colonel,  Corps  of  Engwieers, 
Senior  Member  of  the  Board. 
The  Ghuqp  or  Bhoinebbs,  U.  8.  Abmt, 

Washington,  D,  0. 

BEMOVI19G  THB  WATER  HYACINTH  FROM  WATERS  IN  LOUISIANA  AND  TEXAS. 

Under  the  provisions  of  the  sundry  civil  act  of  June  4,  1897,  a 
board  of  engineer  oflScers,  appointea  to  investi^te  the  extent  of 
obstruction  to  navigation  in  the  streams  of  Florida  and  Louisiana 
and  to  determine  a  method  of  checking  the  growth  of  or  removing 
the  water  hyacinth,  recommended  the  construction  of  boats  fitted  with 
crushing  machinery  and  the  use  of  log  booms  as  adjuncts  to  the  boats. 
(See  Annual  Report  of  the  Chief  of  Engineers  for  1899,  p.  1616.) 

Under  the  act  of  March  3,  1899,  $25,000  was  appropriated  for  the 
purchase  of  a  boat,  $1,000  for  the  construction  of  log  booms,  and 
$10,000  for  operating  expenses. 

A  boat  purchased  and  fitted  with  machinery  for  crushing  the 
hyacinths  was  operated  in  Bayou  Plaquemine  and  contiguous  streams 


I 


888  BIVEE  AND   HARBOB  BILL. 

from  July,  1900,  to  June,  1901,  when  funds  were  exhausted.  Approxi- 
mately 188,800  square  yards  of  plants  was  removed. 

A  boom,  with  a  suitable  gate  to  permit  of  the  plants  floating  out 
with  the  tides  and  to  prevent  their  return,  was  constructed  and  placed 
at  the  mouth  of  Bayou  Teche,  Louisiana. 

Act  of  June  13,  1902,  permitted  the  destruction  of  the  plants  by 
chemical  means  or  otherwise,  and  the  boat  was  fitted  witn  special 
machinery  desired  for  spraying  the  plants  with  a  chemical  com- 
pound. Operations  were  carried  on  in  this  manner  from  September, 
1902,  to  may,  1903,  and  from  August  to  October,  1903.  Approxi- 
mately 522,750  gallons  of  the  compound  was  sprayed  over  an  area 
estimated  at  3,509,024  square  yards  of  hyacinths. 

Bayou  Plaquemine  and  contiguous  streams  were,  at  date  of  cessa- 
tion of  operations  (October  26, 1903),  practically  free  from  hyacinths. 

The  steamboat  Ramos  began  spraying  operations  July  8,  1904. 
When  the  season's  operations  were  terminated,  the  following  streams 
were  effectively  cleared  of  all  obstructing  hyacinths :  Bayou  Plaque- 
mine,  Grand  River,  Bay  Natchez,  Bayou  Goddell,  Belle  Eiver,  Bayou 
Lon^)  Bayou  Grossetete,  and  Bayou  Uhoctaw.  Booms  for  controlfing 
the  hyacinths  were  placed  in  Bayou  Plaquemine,  at  mouth  of  Bay 
Grossetete,  at  the  head  of  navigation  in  Bayou  Grossetete,  and  across 
Bayou  Choctaw.  During  the  summer  months  a  watchman  is  main- 
tained at  the  Bayou  Plaquemine  boom,  whose  duty  it  is  to  require 
all  rafts  and  boats  to  clear  themselves  of  hyacinths  before  passing 
through. 

The  act  of  March  3,  1905,  appropriated  $40,000  for  the  removal  of 
the  water  hyacinths  from  the  navigable  waters  of  the  State  of  Texas 
and  Louisiana,  and  projects,  approved  April  28  and  May  15,  1905, 

grovided  for  continuance  of  spraying  operations  in  the  Plaauemine- 
[organ  City  water  route  and  for  the  outfitting  of  a  second  boat  for 
operations  in  the  Calcasieu  River,  Louisiana,  and  in  the  Sabine  and 
Neches  rivers,  Texas. 

Operations  were  resumed  in  Bayou  Plaquemine  April  8,  1905,  and 
were  continued  until  October  31  in  this  ana  connecting  streams  named 
above,  at  which  date  the  condition  of  the  streams  between  Plaquemine 
and  Morgan  City  was  sufficiently  satisfactory  to  warrant  the  suspen- 
sion of  further  spraying  operations  for  the  season.  During  the  entire 
season  a  new  chemical  compound  was  used,  which  gave  excellent  re- 
sults at  greatly  diminished  cost.  In  the  season's  work  a  total  of 
227,292  gallons  of  chemical  compound  was  used,  at  a  cost  for  chem- 
icals of  $1,098.66.  At  the  price  paid  in  previous  seasons  for  chemical 
compound  this  quantity  would  have  cost  $6,818.76.  There  was  there- 
fore a  saving  of  over  $5,700,  which  will  pay  the  operating  expenses  of 
the  Rarrboa  and  of  the  hyacinth  booms  for  a  season.  It  is  estimated 
that  each  gallon  of  chemical  destroyed  approximately  10  to  12  square 
yards  of  hyacinths. 

The  steamboat  Hyacinth  (except  the  hull,  which  was  purchased) 
was  built  and  equipped  by  hired  labor  at  the  engineer  depot  at  New 
Orleans  at  a  total  cost  of  $8,900. 

During  the  fiscal  year  1907  spraying  operations  were  carried  on  in 
the  streams  of  the  Plaquemine-Morgan  City  route,  resulting  in  clear- 
ing the  streams  of  all  obstructing  hyacinths.  Cow  Bayou,  a  tributary 
of  the  Sabine  River,  Texas,  and  Bayou  des  AUemands  and  contiguous 
streams,  which  were  completely  blocked  by  hyacinths,  were  cleared. 
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In  October,  November,  and  Deoemberj  1906,  the  Ramos  sprayed  in 
Calcasieu  River,  in  English  Bayou,  a  tributary  of  the  Calcasieu,  and 
in  Bayou  Vermilion,  but  the  season  was  too  far  advanced  for  good 
results. 

During  the  working  season  of  1906,  265,409  gallons  of  chemical 
compound  was  sprayed,  at  a  cost  of  $0.0051  per  gallon  raw.  During 
the  fiscal  year  endinfi;  June  80,  1908,  operations  were  carried  on  in 
Bayou  des  AUemands,  Bajrou  Barataria,  Bayou  Vermilion,  and  in 
the  streams  of  the  Plaquemine-Morgan  City  route. 

During  the  working  season  of  1907,  507,622  gallons  of  chemical 
compound  were  sprayed,  at  a  cost  of  $0.0055  per  gallon  raw,  and  in 
1908,  to  June  30, 124,236  gallons,  at  a  cost  of  $0.0041  per  gallon  raw. 

During  the  fiscal  year  ending  June  30,  1909,  the  HyaoirUh  worked 
in  Bayou  Vermilion,  Little  Bayou,  Bayous  Blue,  des  AUemands, 
Boeuf ,  Grand,  Barataria,  and  Teche,  destroying  and  removing  hya- 
cinths from  these  streams. 

In  addition  to  the  usual  watchman  at  the  Plaquemine  Bavou,  one 
was  also  hired  to  operate  a  temporary  boom  in  Bayou  des  AUemands. 

During  the  working  season  of  1908,  281,956  gallons  of  chemical 
compound  were  used  at  a  cost,  raw,  of  $0.0040  per  gaUon. 

During  the  season  of  1909, 17,291  gallons  have  l^n  used  at  a  cost, 
raw,  of  ^.0034  pergaUon. 

The  steamboat  Etyacinth  underwent  extensive  alteration  and  re- 
pairs from  November  19,  1908,  to  May  24,  1909. 

The  amount  expended  to  June  30,  1909,  was  $122,746.34. 

The  amount  estimated  for  expenditures  in  the  fiscal  year  ending 
June  30,  1911,  is  intended  for  operating  boats  for  spraying  plants 
and  the  installation  of  booms  ana  hire  ox  watchmen  for  their  opera- 
tion and  maintenance. 

July  1,  1908,  balance  unexpended $9,627.21 

February  24,  1909,  amount  allotted  from  appropriation  for  emergen- 
cies in  river  and  harbor  worlca,  act  of  March  2, 1907 5, 000. 00 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909— 20.000.00 

Miscellaneous  receipts  from  sales  of  property,  etc.,  deposited  to  the 
c^Bdit  of  appropriation 138.00 

34. 705. 21 
June  30.  1909,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 11, 782. 60 

July  1,  1909,  balance  unexpended 22,982.6$ 

July  1,  1909,  outstanding  liabilities 692.06 

July  1,  1909,  balance  available.^ 22,290.59 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  exclusive  of  the  balance  unexpended  July  1,  1900 40,000.00 

RED  RI\£R,  LOUISIANA,  ARKANSAS,  TEXAS,  AND  OKLAHOMA. 

(«)  Red  RireVj  below  Fulton,  Ark. — This  improvement  was  under- 
taken by  the  United  States  in  1828,  and  between  1828  and  1841  more 
than  $426,000  was  appropriated  for  removal  of  the  great  Red  River 
raft.  When  work  commenced  the  raft  was  92  miles  long,  extending 
from  Loggy  Bayou,  65  miles  below  Shreveport,  La.,  to  Hurricane 
Bluffs,  27  miles  above.  A  channel  was  opened  through  this  obstruc- 
tion, but  owing  to  failure  of  appropriations  between  1841  and  1852, 
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additional  raft  formed.  In  1852  $100,000  was  appropriated,  and  in 
1857  the  agent  in  charge  reported  the  route  opened  out  not  completed, 
with  recommendation  for  appropriations  of  $50,000  a  year  for  com- 
pletion and  maintenance.  The  total  amount  expended  from  1828  to 
1867  was  $529,831.90.    The  sum  of  $8,545.60  was  carried  to  the  sur- 

!)lus  fund.  Nothing  further  was  done  for  fifteen  years,  and  in  that 
ong  interval  the  results  of  much  of  the  former  work  were  lost. 

When  work  was  resumed^  in  1872,  the  river  above  Shreveport,  La., 
was  closed  by  a  raft  32  miles  long,  which  was  growing  constantly. 
Below  Shreveport  the  enlargement  of  an  outlet  through  Tones  Ba^ou 
was  depleting  the  main  channel  and  threatening  its  closure  to  naviga- 
tion. At  Alexandria,  La.,  the  falls  were  impassable  at  low  stages. 
Navigation  was  difficult  and  dangerous  at  all  places  and  at  all  times. 
The  3iannel  shifted  frequently,  and  at  flood  the  river  overflowed  the 
entire  raft  region.  Both  above  and  below  Shreveport  the  bed  of  the 
river  was  a  mass  of  sunken  logs  and  stumps.  The  banks  were  heavily 
timbered  and  each  flood  caus^  them  to  cave  or  slide. 

The  project  entered  upon  in  1872  contemplated  opening  navigation 
through  tne  raft  and  closing  Tones  Bayou  outlet.  Under  the  river 
and  harbor  act  of  1878  the  removal  of  wrecks,  snags,  and  other 
obstructions  below  Shreveport  was  commenced,  and  the  act  of  1879 
authorized  the  same  kind  of  work  above  the  raft  to  Fulton,  Ark. 
Work  was  carried  on  under  three  distinct  appropriations  until  1882, 
when  it  was  combined  in  a  general  appropriation  for  continuing  the 
improvement  from  Fulton,  Ark.,  to  the  Atchafalaya  Biver,  Louisi- 
ana, with  a  provision  for  work  at  Alexandria,  La.  The  river  and 
harbor  acts  or  1884  and  1890  contained  provisions  for  closing  Sale  and 
Murphy  outlet,  Louisiana ;  the  acts  oi  1888,  1892,  and  1894  author- 
ized expenditures  for  improvement  of  Cypress  Bayou,  Bayou  Dor- 
cheat,  and  Sulphur  River,  tributaries  of  Red  River ;  the  act  of  1902 
provided  for  improvement  of  the  channel  at  Shreveport,  La.,  and  the 
act  of  1905  contained  a  provision  for  further  improvement  of  the 
channel  at  Alexandria,  La. 

The  project  was  amplified  in  the  river  and  harbor  act  of  July  13, 
1892,  to  include  the  systematic  clearing  of  the  banks  to  remove  the 
source  of  drift  and  snags;  continuing  snagging  operations  and  "the 
removal  of  jams  and  raft;  dredging  tow-heads  and  shoals;  construct- 
ing a  substantial  system  of  levees  to  fix  the  course  of  the  river,  either 
alone  or  by  cooperating  with  riparian  States ;  the  closure  of  all  out- 
lets that  aeplete  the  river ;  the  fixing  of  caving  banks  to  confine  the 
river  to  the  selected  channel,  and  the  prevention  of  injuries  to  regi- 
men by  new  cut-offs  or  outlets.  The  nature  of  the  improvement 
requires  that  it  be  continued  for  many  years,  and  no  estimate  for 
completion  is  given  on  this  account. 

The  amount  expended  from  1872  to  the  close  of  the  fiscal  year  end- 
ing June  30,  1909,  including  $5,560.37  derived  from  sales,  was 
$1,833,983.33,  with  the  following  chief  results : 

The  channel  cleared  through  the  great  raft  in  1872-73  opened  to 
navigation  188  miles  of  river  above  Shreveport  to  Fulton.    Siibse- 

Suent  work  secured  the  complete  removal  of  the  raft,  prevented 
ormations  of  the  same  nature,  increased  the  width  of  the  river  100 
feet  or  more,  and  there  now  flows  in  the  course  laid  out  for  it  in  the 
old  raft  region  a  broad  and  deep  river,  safe  for  navigation  at  all  but 
the  lowest  stages.    The  survey  of  1908  showed  that  the  bed  of  the 
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river  in  the  old  raft  region  above  Shreveport  had  lowered  in  places 
as  much  as  25  feet.  Incidentally  the  removal  of  the  raft  drained  the 
fertile  valley  and  reclaimed  thousands  of  acres  of  productive  lands. 
Tones  Bayou  outlet  is  closed  by  a  heavy  earthen  dam,  connected  wi^^ 
the  line  of  levee  above  and  below  it,  and  the  main  channel,  for  a  time 
called  "  Little  River,"  has  widened  and  scoured  until  navigation  of 
the  stretch  is  uninterrupted  at  low  stages.  All  of  the  chief  outlets 
along  the  right  bank  above  Tones  Bayou  to  the  Arkansas-Louisiana 
line,  89  miles^  have  been  closed  with  dams  by  cooperation  with  the 
State  of  Louisiana  and  local  levee  districts.  Work  at  Alexandria 
Falls  rendered  them  navigable  at  all  stages.  The  channel  was  deep- 
ened from  2i  to  5i  feet  at  the  lower  falls  and  to  6  feet  at  the  upper 
falls,  lengthening  the  period  of  navigation  about  two  months.  Per- 
sistent snagging  operations,  repeated  fijom  year  to  year,  have  kept 
the  river  open  and  enabled  steamboats  to  make  regular  trips,  the  river 
from  the  Atchafalaya  to  Fulton  ordinarily  being  open  for  boats  of 
8-foot  draft  at  stages  about  a  foot  above  zero  of  the  Snreveport  gauge. 
The  maximum  draft  that  can  be  carried  at  mean  low  water  is  3  feet 
to  Montgomery,  La.,  162.5  miles  above  the  Atchafalaya;  2J  feet  to 
Shreveport,  320.5  miles;  and  2  feet  to  Fulton,  Ark.,  508.6  miles.  The 
range  between  low  and  high  water  at  the  several  gauge  stations  is  as 
follows:  Fulton,  Ark.,  35.65  feet;  Shreveport,  La.,  41.2  feet;  Alex- 
andria, La.,  45.5  feet;  and  Barbre  landmg,  Louisiana  (Head  of 
Atchafalaya  River) ,  52.72  feet.  Much  of  the  work  performed  neces- 
sarily has  been  in  repetition  from  time  to  time,  and  the  items  of 
improvement  and  maintenance  are  so  closely  allied  that  the  cost  of 
eadi  can  not  be  given  separately. 

At  present  steamboats  seldom  run  above  Fulton,  Ark.,  but  at  high 
stages  the  river  is  navigable  in  fact  to  Denison,  Tex.,  292  miles  above 
Putton  and  800  miles  above  the  Atchafalaya  River. 

During  the  fiscal  year  ending  June  30, 1909,  work  for  maintenance 
of  the  improvement  was  continued  as  follows:  Operations  of  snag 
boats,  supplemented  by  those  of  shore  parties  during  the  period  oi 
low  water,  extended  over  the  river  between  the  head  of  Atchafalaya 
River,  Louisiana,  and  Fulton,  Ark.,  and  unusually  heavy  work  was  re- 

auired  on  account  of  the  extraordinary  flood  of  1908,  which  disturbed 
be  regimen  and  deposited  many  snags  in  the  river.  In  Bossier 
Parish,  La.,  9,051  linear  feet  of  levee,  containing  124,126  cubic  yards 
of  embankment,  was  built  to  prevent  further  breaches  in  the  levee 
line  at  that  locality,  and  50,700  cubic  yards  of  levee  embankment 
were  built  in  Lafayette  County,  Ark.,  to  aid  in  closing  the  Spirit 
Lake  outlet.  A  resurvey  of  the  river  was  made  from  mouth  of 
Sulphur  River,  Arkansas,  to  head  of  Cane  River,  Louisiana,  190.5 
miles.  Plans  were  under  preparation  for  the  construction  of  a  hy- 
draulic dredge,  required  for  the  relief  of  navigation  at  shoal  places 
during  low  water. 

To  maintain  what  has  been  accomplished  and  to  gradually  secure  a 
more  stable  improvement  will  require  a  continuance  of  work  for 
many  years.  The  estimated  cost  is  $75,000  a  year,  or  biennial  ap- 
propriations of  $150,000,  exclusive  of  extraordinary  demands  for 
new  plant  that  will  arise  from  time  to  time. 

Notwithstanding  the  facilities  for  quick  transportation  afforded  by 
railways,  the  commerce  of  Red  River  until  recent  years  has  consisted 
of  large  shipments  of  cotton,  cotton  seed  and  its  products,  lumber, 
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staves,  timber,  etc.,  with  heavy  return  freights  of  general  merchan- 
dise and  plantation  supplies. 

The  commerce  and  navigation  reported  for  eighteen  years  showed 
great  variations,  due  to  the  chansin^  crop  conditions,  occasional 
periods  of  extraordinary  low  water  durmg  the  busy  season,  and  other 
causes,  ranging  in  quantity  from  66,876  to  279,946  tons  per  annum, 
with  estimated  values  of  from  $1,506,500  to  $9,185,000.  The  average 
for  the  eighte^i  years  was  123,244  tons,  valued  at  $4,359,900.  To  this 
should  be  added  the  c(»nmerce  from  Ouachita  River,  entering  Bed 
River  at  the  mouth  of  Black  River,  the  average  of  which  was  178,070 
tons,  valued  at  $6,229,560,  making  a  total  of  301,314  tons,  valued  at 
$10,589,460. 

In  1906,  however,  there  was  a  marked  decline  of  navigation  abov^ 
the  mouth  of  Black  River  and  the  ccHnmerce  reported  in  that  stretch 
only  amounted  to  36,288  tons,  valued  at  $198,240. 

The  project  has  effected  a  reduction  of  freight  rates  on  all  com- 
modities. 

For  more  extended  information  respecting  the  work  performed, 
reference  is  invited  to  the  report  and  illustrations  at  page  1909  of  the 
Report  of  the  Chief  of  Engineers  for  1893,  and  to  the  subsequent 
reports  of  the  district  officers.  Maps  of  Tones  Bayou,  Bayou  Pierre, 
etc.,  were  published  in  the  reports  of  1882,  page  1542,  and  1885,  page 
1490.  An  index  sketch  of  the  basin  of  Red  River  and  diagrams  show- 
ing the  limits  of  high  and  low  water  were  published  in  £e  report  of 
1891.  page  1956,  and  the  report  of  1892,  page  1587.  Maps  of  the  river 
at  Snreveport  were  published  in  the  reports  of  1887,  page  2682,  and 
1893,  page  1921.  Map  of  the  river  at  Alexandria  was  printed  in 
House  Document  No.  462,  Fifty-sixth  Congress,  first  session. 

References  were  given  in  the  Annual  Report  of  1904  to  reports  of 
examinations  and  surveys,  with  page  numbers  at  whidi  they  may  be 
found.  (See  Report  of  the  Chief  of  Engineers,  1904,  pp.  385  and 
886.)  Report  oi  an  examination  of  Boyce  Landing,  Ked  River, 
Louisiana,  made  in  1907,  was  printed  in  House  Document  No.  219, 
Sixtieth  Congress,  first  session. 

The  available  funds  will  be  applied  to  continuing  the  improvement 
and  to  maintenance. 

The  estimated  amount  that  can  be  profitably  expended  in  the  fiscal 

Sear  ending  June  30,  1911,  in  addition  to  the  balance  unexpended 
uly  1,  1909,  will  be  applied  to  the  operation  of  snag  boats  and  fur- 
ther work  on  the  existing  approved  project.  This  additional  work 
is  for  maintenance  and  the  extension  of  benefits. 

July  1,  1908,  balance  unexpended $197,193.60 

Amount  allotted  from  appropriation  by  river  und  harbor  act  ap- 
proved Marcli  3.  1909 65,000.00 

Amount  received  from  sales  of  property 143.40 

Amount  transferred  from  appropriation  for  relief  of  sufferers  from 
cyclone  in  certain  southern  States 2,443.87 

264,  780. 87 
June  30,  1909.  amount  exi)ended  during  fiscal  year  for  mainte- 
nance of  Improvement 78,203.83 

July  1,  1909,  balance  unexpended 186,577.04 

July  1,  1909,  outstanding  liabilities 3,810.30 

July  1,  1909,  balance  available 182,757.74 

=   ■     ■        .11 
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▲mount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911,  for  works  of  improvement  and  for  maintenance,  exclu- 
sive  of  the  balance  unexpended  July  1, 1909 |75, 000. 00 

(b)  Red  River  between  Fulton^  Ark,^  and  Denison^  Tex. — ^This  part 
of  the  river  was  originally  navigable  for  small  boats  during  nigh 
stages  only.  The  river  at  low  water  is  a  stream  fr(»n  100  to  200  feet 
wide  in  the  bends,  winding  in  a  shifting  channel  between  banks  which 
are  frequently  several  hundred  yards  apart.  The  low-water  depth 
varies  jnrom  1.5  to  about  4  feet.  The  banks  are  covered  with  trees 
constantly  caving  into  tiie  river  and  forming  snags  and  drifts. 

The  original  appropriation  for  work  above  Fulton  was  made 
Aufiiist  5, 1886.  The  project  contemplated  improving  only  hi^  and 
me£um  stage  navigation  by  removing  sna^  and  drift.  Previous  to 
the  existing  project  no  work  was  provided  for  above  the  mouth  of 
the  Kiamichi  Biver.  The  amount  expended  under  previous  projects 
is  $33,500. 

The  river  and  harbor  act  of  March  3, 1905,  entered  upon  a  project 
for  the  improvement  of  the  river  between  Fulton,  Ark.,  and  Denison, 
Tex.  The  project  contemplates  the  removal  of  drift  and  snags,  clear- 
ing the  banks  of  timber  in  danger  of  caving  into  the  river,  and  closing 
chutes  and  cut-offs  where  necessary.  No  estimate  of  cost  has  been 
made. 

At  the  close  of  the  fiscal  year  June  30,  1909,  $182,737.06  had  been 
expended  on  this  project,  of  which  amount  $10,189.66  was  expended 
on  survev  of  river  between  Fulton,  Ark.,  and  mouth  of  Washita 
River,  OUahoma. 

During  the  year  the  snag  boat  C.  A.  Culberson  and  3  quarter  boats 
have  been  engaged  in  snagging  operations.  The  62  miles  above 
Fulton  over  which  the  C.  A.  Culberson  has  worked  shows  an  increas- 
ing depth.  With  the  snags  removed,  the  river  seems  to  be  cutting 
itself  a  deeper  and  more  steble  channel. 

The  survey  of  the  river  between  Fulton,  Ark.,  and  the  mouth  of 
the  Washita  Kiver,  Oklahoma,  which  was  commenced  in  March,  1908. 
was  completed  during  the  year,  and  report  made  to  the  Chief  of 
Engineers. 

Beyond  the  rafting  of  logs  and  timber  there  has  been  no  commerce 
of  any  value  on  this  section  of  the  river. 

When  this  section  of  Red  River  is  opened  to  regular  navigation  a 
very  material  reduction  in  both  local  and  through  freight  rates  to 
points  in  north  Texas  and  Oklahoma  must  necessarily  result. 

To  secure  a  stable  improvement  will  require  a  continuance  of  work 
for  a  number  of  years.  The  available  funds  and  additional  appropri- 
ation recommended  will  be  applied  to  continuing  the  work  now  under 
way  of  removing  obstructions  and  bank  clearing. 

For  references  to  reports  of  examinations  and  surveys  see  Annual 
Report  of  the  Chief  of  Engineers  for  1906,  page  433. 

July  1,  1908,  balance  unexpended $70,848.80 

▲mount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 40,000.00 

110, 84a  80 
Jnne  30,  1909,  amount  expended  during  flaeal  year : 

For  works  of  improvement $48,707.71 

For  survey 4, 787. 06 

63,586.36 
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July  1,  1909,  balance  unexpended $67,262.94 

July  1,  1909,  outstanding  HabilitieB 2, 282. 76 

July  1,  1909,  balance  available 54, 980. 18 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
1911,  for  worlds  of  improvement  and  for  maintenance,  exclusive  of 
the  balance  unexpended  July  1, 1909 100, 000.00 

KIAKICHI  BIVER,    OKLAHOMA. 

Following  is  the  report  of  the  Board  of  Engineers  on  a  recent 
survey,  printed  in  House  Document  No.  212,  Sixty-first  Congress, 
second  session : 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  C,  }fovember  i,  1909, 

RespectfuUy  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

This  examination  covers  a  length  of  river  of  about  175  miles,  of  which  only 
about  25  miles  is  navigable.  The  physical  condition  of  the  greater  part  of  the 
upper  150  miles  Is  such  that  it  can  be  made  navigable  only  by  an  extensive  sys* 
tern  of  locks  and  dams,  the  cost  of  which  would  be  out  of  reasonable  propor- 
tion to  probable  benefits.  The  adjacent  country  is  generally  sparsely  settled,  the 
nine  towns  or  villages  likely  to  be  affected  by  the  improvement  having  a  total 
population  of  about  4,500,  and  there  are  no  manufacturing  or  commercial  indus- 
tries likely  to  create  a  commerce  of  any  magnitude  if  the  river  were  improved. 

In  view  of  the  foregoing  and  other  facts  stated  within,  the  Board  concurs 
with  the  district  officer  and  division  engineer  in  the  opinion  that  Kiamichi  River 
up  to  a  point  opposite  Talihina  is  not  worthy  of  improvement  by  the  Qeneral 
Government. 

Interested  parties  were  notified  by  the  district  officer  of  his  unfavorable  report 
and  informed  that  they  might  submit  statements  or  arguments  to  the  Board 
bearing  upon  the  necessity  for  the  improvement,  but  no  communications  of  this 
nature  have  been  received. 

ARANSAS   PASS    HARBOR,   TEXAS. 

Report  on  a  recent  survey  is  jjrinted  in  House  Document  No.  639, 
Sixty-first  Congress,  second  session.  Following  is  the  report  of  the 
Board  of  Engineers,  in  which  the  Chief  of  Engineers  concurs : 

Board  of  Engineers  for  Rimers  and  Harbors, 

Washinfftont  D.  C,  January  £-^,  1910. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

The  district  officer  submits  herein  an  estimate  for  such  work  as  he  deems  nec- 
essary in  extension  of  the  present  project  for  securing  a  channel  300  feet  wide 
and  25  feet  deep  through  Aransas  Pass.  The  worlc  involves  an  extension  of 
both  Jetties,  repairs  to  the  north  or  Haupt  jetty,  removing  the  old  Nelson  and 
Mansfield  jetties,  and  the  wreck  of  the  steamship  Mary,  and  certain  dredging 
which,  with  contingencies,  engineering,  etc.,  he  estimates  will  cost  $2,028,125. 
He  believes  a  dredge  will  be  required  at  least  for  a  part  of  the  time  to  main- 
tain the  channel,  and  he  estimates  this  work  with  a  government  dredge  will 
cost  $60,000  annually. 

Attention  is  invited  to  the  remarks  of  the  district  officer  on  railroad  freight 
rates  on  rock  used  in  the  construction  of  the  jetties,  from  which  it  appears  that 
the  rates  now  in  effect  and  which  are  deemed  high  may  be  increased,  in  which 
event  the  estimates  submitted  would  be  vitiated;  also  to  his  remarks  bearing 
upon  the  admission  of  rock  from  Mexico  free  of  duty. 

The  district  officer  recommends  the  adoption  of  the  project  above  outlined* 
but  in  view  of  the  fact  that  at  present  there  are  no  wharves  or  terminals  for 
the  handling  of  freight  from  ocean  vessels  and  that  nothing  has  been  done  to- 
ward the  establishment  of  a  permanent  port,  he  believes  that  for  the  present 
efforts  should  be  confined  to  securing  a  channel  20  feet  in  depth,  and  he  recom- 
mends this  course  as  the  first  step  toward  the  larger  project  for  a  25-foot  depth. 


RIYEB  AND  HABBOB  BILL.  89  & 


• 


His  estimate  for  the  work  proposed  for  the  next  two  years,  looking  toward  a 
channel  20  feet  In  depth,  Is  as  follows : 

Bepairs  to  north  or  Haapt  jetty $70,000 

Removal  of  Nelson  Jetty 10,000 

Bemoval  of  Mansfield  Jetty 50, 000 

Removal  of  wreck,  steamship  Mary 7, 600 

Dredging,  fiscal  year  1911 60,000 

Maintenance,  1912 60,000 

Contingencies 20,000 

Total 277, 500 

He  proposes  to  use  on  this  work  the  United  Btates  dredge  Gomstock  or  a 
similar  government  dredge.  The  division  engineer  concurs  in  recommending 
the  adoption  of  the  25-foot  project  and  undertaking  at  once  the  work  Just  re- 
ferred to  as  proposed  by  the  district  officer. 

The  question  of  the  advisability  of  providing  a  deep-water  entrance  through 
Aransas  Pass  has  been  considered  and  favorably  recommended  In  previous  re- 
ports, and  work  looking  toward  that  end  has  been  authorized  by  Congress.  It 
is  deemed  unnecessary,  therefore,  to  enter  into  this  phase  of  the  subject  again, 
particularly  as  conditions  appear  to  have  remained  unchanged,  except  that  the 
tributary  country  is  rapidly  developing  agricnlturaUy. 

Believing  that  further  work  than  that  already  authorized  Is  necessary  to 
secure  a  suitable  deep-water  entrance  and  that  the  plan  proposed  by  the  district 
ofiScer  has  been  well  considered  and  is  in  harmony  with  the  work  already  under- 
taken, the  Board  recommends  its  adoption.  In  view  of  existing  conditions,  the 
Board  agrees  with  the  district  officer  that  it  is  advisable  to  undertake  the  work 
tentatively,  looking  first  toward  securing  a  depth  of  20  feet,  and  it  therefore 
recommends  for  the  present  the  work  outlined  by  the  district  officer  at  an  esti- 
mated cost  of  $277,500. 

In  compliance  with  the  provisions  of  section  13  of  the  act  of  March  3,  1900, 
the  Board  reports  that  there  are  no  questions  of  terminal  facilities,  water  power, 
or  other  subjects  so  related  to  the  project  proposed  that  they  may  be  coordinated 
therewith^  to  lessen  the  cost  and  compensate  the  Government  for  expenditures 
made  in  the  interests  of  navigation. 

For  the  Board : 

Wm.  T.  Rosbell, 
Colonel,  Corps  of  Enffineera, 
Senior  Member  of  the  Board. 

There  is  no  harbor  on  the  Gulf  coast  between  Galveston  and  Tam- 

Sico,  and  the  country  to  the  south  and  west  of  Galveston  has  been 
eveloping  at  a  very  rapid  rate  during  the  past  few  years.  Pmo- 
tically  all  of  the  country  south  of  the  Southern  Pacific  Railroad  from 
El  Paso  through  San  Antonio  to  Galveston,  including  a  large  part 
of  northern  Mexico,  is  naturally  contributary  to  a  port  at  Aransas. 

There  are  at  the  present  time  three  lines  of  railroads  touching  the 
shores  of  the  bay  within  a  few  mUes  of  the  pa«s,  viz,  San  Antonio 
and  Aransas  Pass;  St.  Louis,  Brownsville  and  Mexico;  and  Texas 
Mexican.  Other  railways  are  approaching  from  the  north  and 
will  certainly  make  connection  at  this  point  if  a  deep-water  port  is 
provided. 

PALVESTON   CHANNEL,  TEXAS. 

This  is  the  channel  passing  along  the  wharf  front  of  the  city  and 
connecting  the  same  with  the  jettied  entrance  channel. 

Galveston  channel  inside  the  inner  bar  had  originally  a  depth  vary- 
ing from  20  feet  at  Fort  Point  to  30  feet  off  Twentieth  street,  and 
again  to  20  feet  off  Thirty-second  street  The  width  of  the  channel 
between  the  18-foot  contours  was  about  600  feet.  The  inner  bar  had 
originally  a  9-foot  depth,  but  conditions  gradually  became  better  until 
the  outer  bar,  with  about  12-foot  depth,  tecame  the  controlling  factor. 
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All  vessels  drawing  over  12  feet  had  to  complete  their  cargoes  by 
lightering  after  crossing  the  bar. 

Appropriations  by  the  United  States  Government  for  the  channel 
began  in  1902,  when  $100,000  was  appropriated  for  improving  the 
channel  in  accordance  with  the  report  submitted  in  House  Document 
Ko.  264,  Fifty-sixth  Congress^  second  session.  The  act  of  March  8, 
1905,  authorized  the  construction  of  a  dredge,  Ool.  A.  M.  Miller^  at  a 
cost  not  to  exceed  $125,000. 

The  act  of  March  2, 1907,  modified  the  project  by  providing  for  the 
extension  of  the  channel  from  Fifty-first  street  to  Fifty-sixth  street, 
at  an  estimated  cost  of  $129,810.  (See  R  Doc.  No.  768,  59th  Cong., 
2d  sess.)  The  adopted  project  therefore  contemplates  the  excava- 
tion of  a  channel  30  feet  deep  and  1,200  feet  wide  from  the  inner  bar 
to  Fifty-first  street  and  the  extension  of  said  channel  700  feet  wide 
from  Fifty-first  street  to  Fifty-sixth  street. 

The  estimated  cost  of  the  project  as  modified  is  $1,714,310. 

The  U.  S.  dredge  Ool.  A.  M.  MUUr  moved  during  the  fiscal  year 
858,587  cubic  yards  of  material  in  widening  and  maintaining  the 
channel,  of  which  700,330  cubic  yards  was  new  work  and  168,257 
cubic  yards  was  maintenance. 

The  project  is  68  per  cent  completed,  giving  a  channel  approxi- 
mately 1,325  feet  wide  opposite  the  proposed  immigrant  landing 
station  just  within  the  inner  bar,  900  feet  wide  and  25  to  33  feet  deep 
to  a  point  opposite  Twenty-ninth  street,  and  750  feet  wide  and  25  to 
86  feet  deep  to  the  end  of  the  present  wharf  fronta^. 

The  total  amount  expended  on  the  work  of  existing  project  up  to 
the  dose  of  the  fiscal  year  ending  June  30,  1909,  for  aredging  and 
dike  construction  was  $719,576.19,  of  which  $55,827.84  was  for 
maintenance  of  the  improvement. 

Vessels  drawing  28|  feet  can  now  come  to  the  wharves  at  mean 
low  tide. 

The  Monomoy  left  this  port  August  31,  1908,  drawing  28  feet  and 
2  inches,  the  Irada  on  October  9,  1908,  drawing  28  feet,  and  the 
Rowanmore  on  November  21,  1908,  drawing  28  feet  and  6  inches. 

Variation  of  level  of  water  surface  is  about  1  foot. 

The  foreign  trade,  as  given  by  the  customs  office,  for  the  port^  of 
Galveston  for  the  calendar  year  1908  amounted  as  loUows :  Foreign 
exports,  valued  at  $202,152,984 ;  foreign  imports,  valued  at  $5,516,822 ; 
total,  $207,669,806. 

Partial  statistics  for  coastwise  trade  were  furnished  by  the  secre- 
tary of  the  Galveston  Chamber  of  Commerce  and  other  interested 
parties  as  900,497  tons,  valued  at  $218,388,000. 

TTie  following  is  a  comparison  of  foreign  export  values  credited  to 
ports  in  the  United  States  on  the  Gulf  of  Mexico  in  the  government 
records  for  a  period  of  six  years : 


Fiscal  year. 


190^ 
IfNNM 
1904-6 
190&^ 
1906-7 
1907-8 


QalvestOD. 

New  Orleans. 

Mobile. 

$103,145,628 
144,920,127 
126,085,690 
166,240,818 
286,277,727 
161,020,933 

1147.  a%,  230 
148,006,606 
149,866.858 
149,901,013 
169,897,811 
159,367,584 

$12,618,448 
16,826,671 
18,071,982 
21,712,544 
24,468,696 
27,979,831 

Penaacola. 


$13,744,644 
15.891,8M 
15,340,266 

18, 440,  m 

19,218,48$ 
20,832.6«9 
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The  value  of  foreign  exports  credited  to  the  port  of  Galveston  for 
the  fiscal  year  1896-97  amounted  to  $59,834,343,  and  for  the  fiscal  year 
1906-7  to  $236,277,727,  or  about  four  times  the  amount  for  1896-97. 
The  gain  from  1902-3  to  the  end  of  1906-7  amounted  to  129  per  cent 
During  the  year  1907-8  there  was  a  decrease  in  value  of  commerce 
handled  through  this  port  amounting  to  $34,124,743. 

A  sufficient  depth  and  width  of  channel  is  a  necessary  supplement 
to  the  deep  water  between  the  jetties  to  enable  the  vessels  to  reach 
the  wharves.  The  work  of  the  past  year  has  put  the  channel  in 
better  condition  for  service  than  ever  before,  but  with  the  increasing 
len^h  of  the  vessels  now  entering  the  harbor  the  necessity  for  the 
full  width  of  channel  between  harbor  lines  (1,400  feet)  is  becominir 
very  marked. 

It  is  proposed  to  apply  the  balance  available  on  June  30,  1909,  to 
the  extension  of  channel  and  dike  to  opposite  Fifty-sixth  street,  and 
the  additional  appropriation  recommended  in  operation  of  the  United 
States  dredge  for  widening  the  present  channel  and  for  maintenance. 

July  1,  1908»  balance  unexpended 100,548.89 

Ajnount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  3,  1909 200,000.00 

Proceeds  of  sales  of  contract  prints .60 

Proceeds  of  sales  of  condemned  property 179.17 

,  260, 723. 66 

June  30,  1009,  amount  expended  during  fiscal  year  : 

For  works  of  Improvement $27,743.42 

For  maintenance  of  Improvement . 7,202.09 

34,946.51 

July  1.  1909,  balance  unexpended 225,778.15 

July  1,  1909,  outstanding  liabilities 5,009.75 

July  1,  1909,  balance  available 220,768.40 

Amount  (estimated)  required  for  completion  of  existing  project 825,137.84 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
80,  1911,  for  works  of  improvement  and  for  maintenance,  In  addi- 
tion to  the  balance  unexpended  July  1,  1909 200,000.00 

Report  on  a  recent  survey  of  Galveston  Harbor,  Galveston  Chan- 
nel, Texas  City  Channel,  and  Port  Bolivar  Channel  is  printed  in 
House  Document  No.  828,  Sixty-first  Congress,  second  session.  A 
summary  is  printed  herein  under  heading  ^^  Channel  to  Port  Bolivar, 
Texas."  Following  is  an  extract  from  the  report  of  the  Board  of 
Engineers : 

aALYCSTON  CHARNIL. 

It  is  the  opinion  of  the  Board  that  if  the  present  project  for  this  channel, 
which  provides  for  a  depth  of  30  feet  and  a  width  to  Fifty-first  street  of  1,200 
feet  between  harbor  lines  with  an  Increase  to  1,400  feet,  if  possible  within  the 
approved  project  estimates,  and  700  feet  to  Fifty-sixth  street,  is  modified  to 
provide  tor  a  width  of  1,000  feet  between  Fifty-first  and  Fifty-seventh  streets, 
it  will  adequately  subserve  the  interests  of  commerce  for  many  years  to  come. 
In  the  general  sdieme,  however,  provision  is  made  for  extending  the  Galveston 
channel  to  the  railroad  bridge  when  necessary.  This  extension  should  also  be 
given  a  width  of  1,000  feet  It  is  probable  that  the  development  of  wharf  and 
dock  facilities  between  Fifty-sixth  street  and  the  bridge  will  not  be  accom- 
plished for  many  years.  It  is  believed,  however,  that  in  the  comprehensive 
plan  to  be  adopted  auxiliary  channels  such  as  those  laid  down  by  the  district 
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officer  should  be  included,  although  the  necessity  for  their  construction  is 
remote.  As  the  auxiliary  channel  crossing  the  entrance  to  West  Bay  will  be 
used  only  as  a  channel-way  and  not  for  dockage  purposes,  the  Board  is  of 
opinion  that  the  width  of  this  channel  need  not  exceed  500  feet,  and  it  is  also 
of  opinion  that  the  channel  connecting  West  Bay  with  Texas  City  and  the  one 
southwest  of  Pelican  flats  connecting  Galveston  channel  with  Texas  City  chan- 
nel need  not  exceed  1,000  feet  in  width. 

The  estimated  cost  of  the  work  for  the  completion  of  the  present  project  for 
a  depth  of  30  feet  in  Galveston  channel,  modified  to  provide  a  width  of  1,000 
feet  to  Fifty-sixth  street,  is  $1,130,100.  The  estimate  for  the  extension  of  thlB 
work  to  the  bridge  is  $1,269,300,  which  should  be  appropriated  as  required  by 
the  development  of  the  wharf  frontage.  Based  on  the  estimates  of  the  district 
officer  for  the  1,400-foot  auxiliary  channels,  the  estimates  for  the  widths 
recommended  by  the  Board  for  these  channels  are,  in  round  numbers,  $2,767,500 
for  the  channel  connecting  Galveston  channel  with  Texas  City  and  $2,318,000 
for  connecting  Galveston  channel  with  Texas  City  channel  southwest  of  Pelican 
flats. 

OALVESTON   HARBOR^  TEXAS. 

Galveston  Harbor  originally  embraced  an  anchorage  area  of  over 
1,960  acres,  of  which  1,500  acres  had  a  depth  of  more  than  20  feet, 
1,300  acres  had  a  deptib  of  more  than  24  feet,  and  460  acres  had  a 
depth  of  more  than  80  feet. 

The  entrance  was  obstructed  by  two  bars,  known  as  the  inner  and 
outer.  The  natural  depth  on  the  inner  bar  was  about  9  feet  and  on 
the  outer  bar  about  12  feet.  These  shallow  depths  prevented  all  but 
the  lightest-draft  vessels  from  using  the  harbor  ana  necessitated  the 
lighterage  of  cargoes  to  the  larger  vessels  anchored  in  the  deep  water 
beyond  the  outer  oar. 

Prior  to  1874  the  projects  for  improving  the  harbor  related  to 
dredging  operations  on  a  small  scale. 

The  project  for  the  permanent  improvement  by  jetties  was  adopted 
in  1874  and  modified  m  1880  and  1886.  Previous  to  1886,  $1,478,000 
was  expended,  with  an  additional  sum  of  $100,000  subscribed  by 
the  city  of  Galveston  in  1883. 

The  1886  project  provided  for  a  certain  depth  of  25  feet  and  a 
possible  depth  or  30  feet  by  constructing  jetties  to  a  height  of  5  feet 
above  mean  low  tide  and  extending  them  to  the  80-foot  contour  in 
the  Gulf  and  supplementing  the  action  of  the  tidal  scour  by  dredging. 
The  estimated  cost  of  this  revised  project  was  $7,000,000. 

The  expenditures  under  the  above  projects  resulted  in  1900  in  a 
depth  of  26  feet  at  mean  low  tide  on  the  outer  bar,  an  increase  of  14 
feet  since  work  began,  and  a  depth  of  26  feet  at  mean  low  tide  on  the 
inner  bar,  an  increase  of  16  feet  during  the  same  period. 

The  south  jetty  extended  85,603  feet  and  the  north  jetty  extended 
25,907  feet.  The  amount  expended  on  this  project  was  $7,041,684.42, 
of  which  $97,687.85  was  for  maintenance  of  the  improvement. 

The  hurricane  of  September  8,  1900,  damaged  the  jetties  to  a 
considerable  extent,  and  a  Board  of  Engineer  officers  estimated  the 
cost  of  repairing  the  same  at  $1,500,000.  (Annual  Report  Chief  of 
Engineers,  1901,  p.  2018.)  Appropriations  under  this  estimate  com- 
menced June  13,  1902. 

The  act  of  March  2,  1907,  appropriated  $300,000  and  authorized 
continuing  contracts  for  prosecuting  the  work  to  ths  amount  of 
$700,000  additional,  all  of  which  has  since  been  appropriated.     In 
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pursuance  of  the  discretion  vested  in  him  by  this  act,  the  Secretary 
of  War  approved  a  project  for  expenditure  of  the  funds  appropriated 
and  pledged  in  obtaining  a  depth  of  30  feet  by  repairing  the  jetties, 
by  jetty  extension,  and  by  dredging,  including  construction  of  a  new 
dredge. 

For  more  extended  information  see  House  Document  No.  340, 
Fifty-ninth  Congress,  second  session,  and  River  and  Harbor  Com- 
mittee Document  No.  11,  Fifty-ninth  Congress,  second  session. 

The  new  dredge  Galveston  commenced  *  work  November  24,  1908, 
and  the  jetty  extension  and  repairs  of  the  jetties  have  continued 
during  the  year  and  are  about  92  per  cent  completed.  Maintenance 
bv  dredging  has  been  carried  on  by  the  U.  S.  dredges  Galveston  and 
Comstock. 

From  June  13,  1902,  to  June  30,  1909,  $2,102,512.12  have  been 
expended  in  accordance  with  modified  project,  including  $507,901.26 
for  dredging,  $372,256.10  for  construction  of  new  dredge  Galveston^ 
and  $3,443.72  for  survey  authorized  by  act  of  May  27, 1908. 

The  old  wharf  of  the  state  quarantine  department  of  Texas,  located 
in  Galveston  Bay,  which  had  been  abandoned  and  was  in  a  wrecked 
<x>ndition,  also  the  load  of  stene  of  an  old  jetty  barge  near  the  chan- 
nel south  of  Fort  Point,  were  removed. 

The  project  depth  of  30  feet  has  been  completed. 

The  sundry  civil  act  of  May  27,  1908,  provided  for  a  -survey  of 
Galveston  Harbor  as  a  whole  for  a  comprehensive  plan  for  further 
improvement.     Report  was  made  in  December,  1908. 

It  is^  proi)09ed  to  apply  the  amount  estimated  as  a  profiteble 
expenditure  in  the  fiscal  year  ending  June  30,  1911,  for  mamtenance 
by  th§  operation  of  the  dredges. 

The  outer-bar  channel,  where  dredging  is  done,  weather  permitting, 
had  at  the  beginning  of  the  fiscal  year  27^  feet  at  mean  low  tide. 
The  last  survey  in  June,  1909,  shows  a  channel  depth  of  30^  feet,  an 
increase  of  2f  feet  during  the  past  year.  With  the  exception  of  one 
streteh  of  less  than  1,000  feet,  there  is  a  fine  navigable  channel  of 
82J  feet  from  within  the  inner  bar  across  the  outer  bar  to  deep  water. 

The  inner  bar  has  disappeared,  leaving  a  ruling  depth  of  86  feet 
at  mean  low  tide.  This  result  has  been  accomplished  by  the  Gal- 
veston channel  current,  aided  by  the  Comstoch^  which  worked  on  the 
inner  bar  when  it  was  too  rougn  for  it  to  work  outside. 

Mean  tide  fluctetions  on  outer  bar,  2  feet;  inner  bar,  1.64  feet; 
Galveston  channel,  1.12  feet.  Including  Galveston  channel,  1,738 
acres  now  have  a  depth  of  24  feet  and  over,  and  888  acres  have  a 
depth  of  30  feet  and  over. 

All  the  commerce  for  Galveston  channel,  Texas  City  channel,  Port 
Bolivar  channel,  Galveston  ship  channel,  and  Buffalo  Bayoup  which 
comes  in  from  the  Gulf  or  passes  out  to  the  Gulf,  whether  coastwise 
or  foreign  passes  through  the  jetty  channel. 

A  Board  of  Engineer  officers  in  its  report  of  December  19,  1902, 
istated  that  a  conservative  estimate  of  the  value  to  the  country  of 
the  present  improvement  at  Galveston  is  more  than  $10,000,000  per 
annum.  This  benefit  is  probably,  at  the  present  time,  more  than 
double  that  amount  annually. 
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July  1.  1908,  balance  unexpended $720,8*5.16 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  3,  1909 200. 000. 00 

Amount  appropriated  by  sundry  civil  act  approved  March  4, 1909—  70, 000. 00 

Proceeds  of  sales  of  charts  of  Galveston  Bay 28. 00 

Proceeds  of  sales  of  contact  prints 1.04 

Proceeds  of  sales  of  old  boilers  of  dredge  Comatock 1, 200. 00 

Proceeds  of  sales  of  condemned  property 156. 68 

991, 780. 78 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $814,065.24 

For  construction  of  dredge 806, 033. 51 

For  maintenance  of  improvements 101, 675. 77 

721,774.52 

July  1,  1909,  balance  unexpended « 209, 966. 28 

July  1,  1909,  outstanding  Uabilities 59, 821.88 

July  1,  1909,  balance  available 1-    210,634.98 

July  1, 1909,  amount  covered  by  uncompleted  contracts 52,008.32 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
80,  1911,  fbr  maintenance  of  improvements,  in  addition  to  the 
balance  unexpended  July  1,  1909 1__-  o250,000.0O 

CHANNEL  FROM  GALVESTON  HABBOR  TO  TEXAS  CITY,  TEX. 

The  natural  depth  over  the  line  of  this  channel  was  from  4  to  8 
feet.  During  1895  and  1896  a  channel  16  feet  deep  was  dredged  by 
the  Texas  City  Terminal  Company  at  an  expense  of  $146,000.  At 
the  time  of  the  adoption  of  the  present  project  this  channel  had 
shoaled  to  its  natural  depth. 

The  river  and  harbor  act  of  March  3, 1899,  provided  for  deepenin|^ 
the  channel  north  of  Pelican  Island  from  Galveston  Harbor  to  Texas 
City,  Tex.,  to  a  depth  of  25  feet  and  a  width  of  100  feet  at  the  bottom 
at  a  cost  not  to  exceed  $250,000. 

The  full  amount  had  been  expended  on  the  work  under  this  appro- 
priation up  to  the  close  of  the  fiscal  year  ending  June  80,  1905,  the 
Texas  City  Company  paying  the  expenses  of  superintendence,  in- 
spection, etc.  The  channel  was  dredged  100  feet  wide  on  the  bottom 
and  25  feet  deep  from  Texas  City  wharves  to  25  feet  of  water  in 
Galveston  Harbor,  a  distance  of  34,000  feet 

In  addition  to  the  amounts  mentioned  above,  the  Texas  City  Com- 
pany, according  to  fimires  furnished  by  them,  expended  $148,906.98 
in  completing  channel,  $172,734.58  in  digging  tummg  basin  and  slip^ 
and  in  1906  removed  698,222  cubic  yai^s  at  a  cost  of  $16,028.61  m 
maintaining  channel. 

This  channel  was  redredged  by  contract  completed  September  19, 
1907,  for  a  distance  of  17,590  feet  from  the  wharf  at  Texas  City, 
1,001,147  cubic  yards  being  removed. 

During  the  past  fiscal  year  273,284  cubic  yards  of  material  bare 
been  removed  by  United  States  dredges  in  maintaining  the  channeL 

A  Since  the  preparation  of  this  report  and  estimate  the  Galveston  Jetties  have 
been  damaged  by  the  storm  of  July  21,  1909.  The  local  officer  estimates  that 
the  additional  sum  of  $100,000  will  be  required  to  mal^e  the  necessary  repairs. 
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The  total  amount  expended  by  the  United  States  to  June  30, 1909, 
is  $285,960.34,  of  which  $35,960.34  was  expended  in  maintaining  thd 
channel. 

Variation  of  water  surface  is  about  IJ  feet. 

The  ruling  depth  on  May  17,  1909,  was  12  feet,  but  owing  to  the 
softness  of  the  silt,  ships  drawing  17  feet  can  pass  through  the 
channel. 

The  effect  of  the  project  on  freight  rates  has  been  very  beneficial 
during  the  past  year  owing  to  the  establishment  of  a  new  line  of 
steamers  from  New  York  to  Texas  City,  thereby  breaking  up  the 
rate  agreement  that  had  existed  between  the  old  lines  between  New 
York  and  Galveston. 

The  tonnage  for  the  port  of  Texas  City,  Tex.,  for  the  calendar  year 
1908,  as  furnished  by  the  Texas  City  Terminal  Company,  of  Texas 
Citv,  is  as  follows :  Foreign  exports  and  imports,  59,072  tons,  valued 
at  $3,403,960;  coastwise  cfomestic,  96,927  tons,  valued  at  $18,201,566; 
total  155,999  tons,  valued  at  $21,605,526. 

It  is  proposed  to  expend  the  available  balance  and  the  additional 
appropriation  recommended  in  maintaining  the  present  channel. 

July  1,  1908,  balance  unexpended |34,480.5l 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  3,  1909 50.000.00 

Proceeds  of  sales  of  contact  prints .40 

84, 480. 91 
June  30,  1900,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 10, 440. 65 

July  1,  1909,  balance  unexpended 74,040.26 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911,  for  maintenance  of  improvement,  In  addition  to  the  bal- 
ance unexpended  July  1,  1909 60, 000. 00 

For  summary  of  report  printed  in  House  Document  No.  328,  Sixty- 
first  C!ongress,  second  session,  see  report  herein  under  heading  ^^  Chan- 
nel to  Port  Bolivar,  Texas.  ^' 

Following  is  the  letter  of  the  Chief  of  Engineers,  submitting  a  re- 

Sort  on  a  recent  survey  of  this  channel,  printed  in  House  Document 
To.  402,  Sixtieth  Congress,  first  session : 

Wab  Depabtmbnt, 
Oftice  of  the  Chief  of  Bnoineebs, 

Washington,  December  17,  iWt, 

Sib:  I  have  the  honor  to  submit  herewith  for  transmission  to  Cktngress 
reports  of  June  8,  1907,  by  MaJ.  Edgar  Jadwin,  Corps  of  Engineers,  and  Sep- 
tember 7,  1907,  with  map,  by  Capt.  John  C.  Oakes,  Corps  of  Engineers,  upon 
preliminary  examination  with  plan  and  estimate  of  cost  of  Improvement, 
respectively,  authorized  by  the  river  and  harbor  act  approved  March  2,  1907» 
of  Texas  City  channel,  Texas,  with  a  view  to  obtaining  a  channel  200  feet  wide 
and  26  feet  deep. 

Under  authority  of  the  river  and  harbor  act  of  March  8, 1899,  a  channel  100 
feet  wide  and  25  feet  deep  was  dredged  to  Texas  City.  This  channel  shoaled 
subsequently,  and  the  act  of  March  2,  1907,  carried  an  appropriation  of  $60,000 
for  maintenance  of  the  improvement.  It  appearing  as  a  result  of  the  examina- 
tion that  further  information  as  to  the  expense  involved  in  obtaining  the 
increased  channel  dimensions  now  contemplated  and  of  maintaining  the  project 
so  increased,  was  essential  to  a  final  determination  of  the  advisability  of  under 
taking  the  further  improvement,  the  preparation  of  an  estimate  of  the  cost 
of  such  improvement  was  ordered  as  provided  by  law. 

S.  Rep.  527,  61—2 26 
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Tbe  report  of  September  7,  1907,  by  Captain  Oakes  contains  various  estimates 
for  securing  and  maintaining  increased  dimensions  in  the  Texas  City  channel 
by  dredging,  with  and  without  the  aid  of  restraining  diltes.  In  concluding  the 
report  Captain  Oakes  expresses  the  opinion  that  the  present  conunerce  of  Texas 
City  does  not  warrant  the  expenditure  necessary  to  widen,  deepen,  and  main- 
tain the  channel  beyond  the  dimensions  provided  for  by  the  present  project,  and 
that  the  improvement  of  this  channel  should  be  taken  up  in  connection  with 
the  broad  plans  for  the  improvement  of  Galveston  Harbor  as  a  whole.  However, 
as  certain  dikes  mentioned  by  him  would  give  considerable  relief  and  reduce 
Ibe  annual  cost  of  maintenance,  he  recommends  their  construction  at  an  esti- 
ntated  cost  of  $40,000. 

,  In  forwarding  this  report,  September  9.  1907,  the  division  engineer,  Col.  E.  H. 
Ruffner,  Corps  of  Engineers,  recommends  that  a  channel  200  feet  wide  nnd  26 
iteet  deep  be  provided  at  a  first  cost,  including  dikes,  of  $231,000,  with  $50,000 
annually  for  maintenance  after  completion. 

The  reports  have  been  referred,  as  required  by  law,  for  consideration  by  the 
Board  of  Engineers  for  Rivers  and  Harbors,  and  attention  is  respectfully  invited 
to  the  Board's  final  report  of  November  25, 1907,  herewith.  In  view  of  the  facts 
presented  the  Board,  practically  agreeing  with  the  loc«l  officer,  reaches  the  con- 
clttsion  that  it  is  not  advisable  at  the  present  time  for  the  United  States  to 
undertake  the  extension  of  the  improvement  of  Texas  City  channel  "  with  a  vievr 
to  obtaining  n  channel  200  feet  wide  and  26  feet  deep; "  that  the  construction 
of  dikes,  as  proposed  by  the  district  officer,  at  an  estimated  cost  of  $40,000  Is 
advisable,  if  an  effort  is  to  be  made  to  preserve  the  existing  channel :  and  that 
the  consideration  of  further  provision  for  the  commerce  of  Texas  City  should 
be  postponed  until  it  is  brought  up  in  the  future  in  connection  with  broad  plans 
.for  the  development  of  Galveston  Harbor. 

J  concur  in  the  views  of  the  Board  of  BSngineers  for  Rivers  and  Harbors. 
Very  respectfully, 

A.  Mackenzie, 
Brio,  Oen,t  Chief  of  Engineers,  U.  B.  Army. 

The  Seobetabt  of  War. 

HOUSTON  SHIP  CHANNEL,  TEXAS. 

The  ship  channel  in  Galveston  Bay  and  Buflfalo  Bayou  are  two 
links  in  the  waterway  connecting  Houston  with  deep  water  in  Gral- 
veston  Bay,  the  other  links  being  the  San  Jacinto  River  and  the 
Morgan  Canal. 

In  their  natural  state  these  two  waterways  had  a  depth  of  from 
4  to  8i  feet,  of  various  widths.  The  earlier  projects  for  their  im- 
provement, adopted  in  1871,  1877,  1881,  and  1892,  provided  for  a 
channel  100  feet  wide  and  12  feet  deep.  Dredging  was  carried  on 
for  a  number  of  years,  furnishing  a  channel  sufficient  for  the  charac- 
ter of  vessels  then  navigating  these  channels. 

In  1892  the  Government  purchased  the  Morgan  Cut  and  Canal, 
6.43  miles  long,  for  $92,316.85. 

The  amount  expended  on  original  projects  prior  to  operations 
under  existing  projects  was  as  follows: 

Ship  channel  In  Galveston  Bay  (Including  the  purchase  of  Morgan 

Cut  and  Canal,  $92,316.85) $800, 328. 16 

Buffalo  Bayou,  Texas 210, 137.  W 

Total ^ 1»  ^10, 465. 80 

The  existing  project,  adopted  in  1899  (p.  1515,  Annual  Ecport 
Chief  of  Engineers,  1898) ,  as  modified  in  1905  (p.  1495  et  seq.,  Annual 
Report  Chief  of  Engineers,  1906),  is  as  follows: 

For  completing  channel  to  head  of  Long  reach,  including  turning 
basin  600  feet  in  diameter,  25  feet  deep,  side  slopes  1  on  2,  division 
1  (bay),  1  on  8  in  divisions  2  and  3  (river),  least  radius  2,500  feet, 
150  feet  on  bottom  in  division  1  (bay),  100  feet  on  bottom  in  di- 
visions 2  and  3  (river) $3,170,000 
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26,000  feet  of  dike  revetment $40,000 

One  hydraulic  dredge 160, 000 

Engineering  and  contingencies  (about  10  per  cent) 840,000 

Total 3, 700, 000 

Amount  available  December  1,  1904 150, 000 

■ '  'I 

Balance  required 3, 550, 000 

The  act  of  March  2,  1907,  api)ropriated  $200,000  and  authorized 
continuing  contracts  for  prosecuting  the  improvement  in  the  sum  of 
$200,000,  all  of  which  has  been  appropriatea. 

Of  the  $200,000  appropriated  March  2, 1907,  $50,000  was  expended 
for  the  restoration  of  the  channel  from  foot  of  Main  street,  Houston, 
to  head  of  Long  reach. 

By  contract  and  United  States  dredges  3,717,209  cubic  yards  of 
material  have  been  removed  from  the  different  divisions  during  the 
past  fiscal  year,  of  which  2,725,496  cubic  yards  was  for  maintenance 
and  991,713  cubic  yards  for  improvement.  Snagging  operations  have 
been  carried  on  in  the  upper  stretches  of  the  bayou. 

During  the  fiscal  year  the  channel  in  the  open  bay  has  filled  ih 
generally  throughout  its  entire  length  to  an  amount  of  1,812,000 
cubic  yards.  The  channel  in  the  bayou  has  not  filled  appreciably 
during  the  fiscal  year,  due  to  absence  of  freshets.  Since  the  TOginning 
of  1905  a  fill  of  8,178,000  cubic  yards  has  taken  place. 

The  amount  expended  on  the  existing  project  up  to  the  close  of 
the  fiscal  year  ending  June  30,  1909,  was  $2,082,668.63,  of  whidK 
$228,852.10  was  for  maintenance. 

The  project  is  about  50  per  cent  completed. 

The  usual  variation  of  level  of  water  surface  is,  division  1  (bay 
division),  lower  bay,  1.3  feet;  upper  bay,  0.5  foot;  and  divisions  2 
and  3  (river  divisions),  less  than  one-half  foot.  In  times  of  flood 
rises  of  12  or  more  feet  occasionally  occur  in  Buffalo  Bayou. 

The  maximum  draft  that  can  be  carried  on  June  30, 1909,  at  mean 
low  tide  is,  from  Bolivar  channel  to  Red  Fish,  10  feet;  thence  to  Mor- 

Sn  Point,  14  feet;  thence  to  head  of  Long  reach,  16  feet;  thence  8 
it  to  foot  of  Main  street,  Houston.  The  channel  has  been  dredged 
throughout  to  a  depth  of  18^  feet,  including  the  turning  basin. 

The  effect  of  this  project  on  freight  rates  is  unknown  and  is  inde- 
terminate because  of  a  railroad  rate  differential  in  favor  of  Houston, 
authorized  by  the  railroad  commission  of  the  State  of  Texas. 

The  wharf  master  at  Houston  reports  the  tonnage  carried  on  the 
bayou  during  the  calendar  year  1908  as  602,734,  valued  at  $28,318,621. 

It  is  proposed  to  expend  the  available  funds  and  the  amount  esti- 
mated as  a  profitable  expenditure  in  fiscal  ]^ear  ending  June  30, 1910, 
toward  completing  wort  now  under  way,  including  easing  bends  to 
2,500  feet  radius,  maintenance  toward  a  more  uniform  depth,  repair 
oi  pile  and  brush  dike  in  upper  bay,  and  snagging  operations  through- 
out the  bayou. 

If  progress  is  to  be  made  toward  the  completion  of  the  project 
depth,  25  feet,  throughout  this  channel,  niore  liberal  appropriations 
must  be  made  for  the  work,  as  the  cost  of  maintenance  is  increasing 
yearly  as  increased  depth  is  obtained. 
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June  30,  1909,  amount  expended  during  fiscal  year : 

For  works  of  improvement $154,186.62 

For  maintenance  of  improvement 76,567.46 

$230,752.97 

July  1,  1909,  balance  unexpended 184, 948. 66 

July  1,  1909,  outstanding  liabilities 23, 434. 04 

July  1,  1909,  balance  available 161,609.62 

July  1,  1909,  amount  covered  by  uncompleted  contracts 17, 707. 61 

Amoimt  (estimated)  required  for  completion  of  existing  project—  2,800,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
80,  1911,  for  works  of  improvement  and  for  maintenance,  in 
addition  to  the  balance  unexpended  July  1, 1909 300, 000. 00 

The  House  committee  in  its  report  says: 

This  improvement  has  heretofore  been  appropriated  for  under  the  title  of 
"  Galveston  Bay  ship  channel  and  Buffalo  Bayou,"  and  is  to  provide  a  continu- 
ous deep  waterway  from  the  city  of  Houston  to  the  Gulf  of  Mexico.  The 
present  project,  which  was  adopted  in  1899,  contemplates  securing  a  channel 
26  feet  in  depth  from  deep  water  in  Galveston  Bay  to  the  head  of  Long  Beach 
Just  below  Houston,  including  a  turning  basin  at  that  point.  This  project  has 
been  about  50  per  cent  completed,  the  channel  having  been  dredged  throughout 
to  a  depth  of  181  ^eet,  but  on  account  of  its  tendency  to  fill,  particularly  in  the 
open  bay,  the  depths  at  present  available  are  considerably  less  than  this. 

Of  the  amount  estimated  as  necessary  to  complete  the  existing  project  the 
sum  of  $2,800,000  is  yet  to  be  appropriated,  and  it  is  obvious  that  unless  the 
work  is  pushed  more  rapidly  and  larger  appropriations  are  made  its  comple- 
tion will  be  postponed  indefinitely.  The  work  is  considered  of  much  importance 
by  the  local  public,  and  with  a  view  to  hastening  its  completion  your  committee 
has  been  advised  that  they  have  in  contemplation  a  plan  to  share  with  the 
United  States  the  cost  of  the  further  work  required.  It  appears  that  under 
the  laws  of  the  State  of  Texas  a  community  may  organize  into  what  is  locally 
termed  a  "navigation  district,"  and  when  so  organised  may  submit  to  popular 
vote  the  question  of  raising  funds  for  a  public  improvement  of  this  kind. 

A  delegation  from  the  commercial  and  business  interests  of  the  city  of 
Houston  has  recently  appeared  before  your  committee  and  stated  that  it  is 
Intended  to  take  the  necessary  steps  under  the  aforesaid  state  law  to  organise 
a  "navigation  district"  for  the  purpose  of  providing  the  sum  of  $1,250,000, 
which  it  is  proposed  to  put  at  the  disposal  of  the  Government  to  be  applied 
to  the  completion  of  this  project  if  Congress  shall  provide  an  equal  sum,  it 
being  assumed  that  the  final  cost  will  be  lessened  and  the  work  wholly  completed 
for  $2,500,000  if  placed  under  contract  and  prosecuted  continuously  and  unin- 
terruptedly. 

Your  committee  considers  this  offer  a  conunendable  one,  and  if  carried  out 
it  will  undoubtedly  testify  to  their  faith  in  the  waterway,  and  their  confidence 
that  it  will  prove  useful  as  a  highway  for  the  important  commerce  which 
centers  in  that  growing  and  progressive  city.  Inasmuch,  however,  as  the  matter 
is  yet  in  an  inchoate  state,  the  organization  having  not  yet  been  effected  and 
the  people  concerned  not  having  passed  on  the  proposition,  your  committee  feels 
that  Congress  should  go  no  further  at  this  time  than  to  Indicate  its  willing- 
ness to  cooperate  in  the  method  proposed.  It  will  be  noted  that  the  legislation 
recommended  and  incorporated  in  the  bill,  while  fully  indorsing  the  propo- 
sition by  appropriating  and  pledging  the  entire  amount  that  the  United  States 
is  to  furnish,  makes  such  appropriation  and  authorization  dependent  upon  the 
local  interests  carrying  out  their  part  of  the  agreement. 

In  other  words,  no  money  whatever  is  to  be  available  for  expenditure,  and 
no  contract  whatever  is  to  be  entered  into  until  the  Secretary  of  War  shall  be 
satisfied  that  the  local  Interests  have  made  provision  for  furnishing  the  whole 
of  said  sum  of  $1,250,000  (being  one-half  of  the  amount  now  estimated  as  being 
necessary  to  complete),  have  actually  placed  to  his  credit  in  a  federal  de- 
pository to  be  designated  by  him  the  sum  of  $300,000  (a  sum  equal  to  that 
actually  proposed  to  be  appropriated  in  this  bill),  and  have  further  satisfied 
him  that  the  remainder  will  be  so  deposited  from  time  to  time  as  appropriations 
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nmy  be  made  by  Congress,  and  in  amounts  equal  to  those  so  appropriated.  Fur- 
thermore, it  is  provided  that  any  contract  entered  into  by  the  Secretary  of  War 
In  this  regard  shall  be  specifically  for  the  completion  of  the  project,  and  that 
not  more  than  one-half  of  the  consideration  agreed  upon  shall  be  furnished  and 
paid  by  the  United  States. 

It  is  believed  that  these  provisions  amply  safeguard  the  interests  of  the  United 
States  and  are  fair  and  equitable  to  the  local  interests.  If  adopted,  they  will 
permit  of  the  rapid  prosecution  and  early  completion  of  the  work,  provided  the 
local  interests  furnish  their  portion  of  the  money  as  proposed ;  and  if  they  fiiil 
to  do  BO  no  liability  or  obligation  will  attach  to  the  United  States  by  reason  of 
this  legislation. 

FAS8  CAVALLO-PORT  LAVACA  CHANNEL,  TEXAS. 

Seport  on  a  recent  survey  is  printed  in  House  Document  No.  1082, 
Sixtieth  Congress,  second  session.  Following  is  the  report  of  the 
Board  of  Engineers,  in  which  the  Chief  of  Engineers  concurs : 

BOAXD  or  EXVOINEERS  rOB  RlYEBS  AlTD  HaSBOBS, 

WiMhinffion,  D.  C.  aeptember  21, 1908. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

In  the  within  report  on  a  survey  of  "  a  channel  from  Pass  OavaUo  to  Port 
LaYBca/'  the  district  officer  recommends  an  expenditure  of  |46»000  in  construct^ 
ing  a  channel  80  feet  wide  and  8  feet  deep,  with  an  outlay  of  |10,000  per 
annum  for  maintenance.  The  division  engineer  states  that  the  expense  of  the 
proposed  channel  seems  to  be  greater  than  expected  in  the  preliminary  examina- 
tion, and  he  believes  that  the  prospective  commerce  does  not  justify  the  work 
at  the  present  time. 

The  district  officer  also  presents  an  estimate  for  a  7-foot  channel  amounting  to 
$10,000,  with  a  maintenance  charge  of  probably  about  $2,500  per  year.x  In  the 
opinion  of  the  Board  this  latter  project  appears  more  reasonably  proportionate 
to  the  commercial  importance  of  the  locality.  From  a  communication  of  Sep- 
tember 12,  1008,  from  the  district  officer  the  Board  learns  that  there  has  been 
recently  established  a  steamboat  line  between  Galveston  and  Corpus  Christi  and 
Rockport,  and  that  a  steamer  107  feet  long,  24  feet  beam,  drawing  loaded  6 
feet,  is  now  in  operation.  On  its  first  trip  this  steamer  carried  190  bales  of 
cotton  to  Galveston,  and  on  a  later  trip  250  bales.  It  appears  that  if  either  the 
7  or  8  foot  channel  were  provided  this  steamer  would  be  able  to  call  at  Port 
Lavaca,  and  would  undoubtedly  do  so. 

The  Board  concurs  with  the  division  engineer  that  the  expense  of  providing 
the  8-foot  channel  is  not  at  present  warranted,  but  in  view  of  the  fact  that  the 
7-foot  channel  will  afford  reasonable  facilities  for  present  and  immediately 
prospective  commerce  the  Board  recommends  the  adoption  of  the  lesser  proj- 
ect to  provide  a  depth  of  7  feet  to  Port  Lavaca  at  an  estimated  cost  of 
$10,000,  with  an  annual  expenditure  for  maintenance  of  approximately  $2,500. 

For  the  Board: 

D.   W.   LOCKWOOD, 

Colonelf  Carps  of  Engineers, 
Senior  Member  of  the  Board. 

Port  Lavaca  has  a  population  of  about  2,000  people  and  is  the  ter- 
minus of  one  branch  of  the  San  Antonio  and  Aransas  Pass  Railroad, 
connecting  that  town  with  Victoria,  Tex.,  and  thence  with  all  other 
parts  of  the  State.  The  St.  Louisville  and  Brownsville  Railroad 
passes  within  14  miles  of  Port  Lavaca,  crossing  the  San  Antonio  and 
Aransas  Pass  Railroad  at  Placedo.  The  principal  industry  of  Port 
Lavaca  is  the  fish  and  oyster  business. 

The  country  surrounding  Port  Lavaca  has  up  to  a  very  recent  date 
been  a  cattle  country,  but  is  now  being  rapidly  divided  up  into  small 
farms  and  within  the  last  three  years  there  has  been  a  tremendous 
development  in  production,  particularly  in  cotton  and  rice,  in  this 
vicinity.    Perhaps  no  other  part  of  the  United  States  shows  such  a 


406  RIVER  AND  HARBOR  BILL. 

percentage  of  increase  of  population  and  commerce  during  the  last 
mree  years  as  the  country  on  the  shores  of  Matagorda  Bay.  Anv 
^ssistance  that  can  be  given  by  the  General  Government,  in  provia- 
ing  means  to  market  the  increasing  produce  of  this  territory  would, 
in  my  opinion,  be  worthy  of  the  General  Government 

The  advantage  to  be  obtained  by  cutting  through  the  shoals  and 
dredging  an  approach  to  Port  Lavaca  womd  be  to  enable  that  town 
to  enlarge  its  nshing  and  oyster  business,  particularly  by  employing 
a  fleet  of  schooners  for  Gulf  fishing,  and  also  to  enable  schooners 
drawing  8  feet  of  water  to  run  from  Port  Lavaca  to  Galveston,  or  to 
Aransas  Pass  on  the  opening  up  to  that  port. 

CHANNEL  TO  PORT  BOLIVAR,  TEX. 

Report  on  a  recent  survev  of  Galveston  Harbor,  Galveston  channel, 
Texas  City  channel,  and  !rort  Bolivar  channel  is  printed  in  House 
Document  No.  328,  Sixty-first  Congress,  second  session.  Following 
is  the  letter  of  the  Chief  of  Engineers : 

War  Department, 
Offick  of  the  Chief  of  Engineers, 

Washinffton,  December  11,  1909. 

Sib  :  I  have  the  honor  to  submit  herewith  for  transmission  to  Congress,  report 
of  December  30,  1908,  with  maps,  by  Capt.  John  C.  Oalces,  Corps  of  Engineers* 
OB  examination  and  survey  of  Galveston  Bay  and  Harbor,.  Texas,  authorised 
by  the  sundry  civil  act  approved  May  27,  1908,  as  follows : 

"  That  the  Secretary  of  War  be,  and  he  is  hereby,  authorized  and  directed  to 
cause  to  be  made  an  examination  and  survey  of  Galveston  Harbor,  as  a  whole, 
iacludlng  Galveston  Harbor,  Galveston  channel,  Texas  City  channel,  and  Port 
Bolivar  channel,  in  the  State  of  Texas,  for  the  purpose  of  establishing  a  broad, 
comprehensive,  and  systematic  plan  for  the  future  extension,  enlargement,  and 
deepening  of  said  harbor,  so  as  to  meet  the  growing  needs  of  commerce,  and  to 
estimate  the  probable  cost  thereof;  the  cost  of  said  examination  and  survey 
to  be  paid  out  of  the  foregoing  appropriation." 

Since  the  date  of  this  report  the  30-foot  project  for  the  oitrance  cbannei  at 
Galveston  has  been  completed  by  the  construction  of  Jetties  and  by  dredging, 
work  of  securing  and  maintaining  a  30-foot  depth  in  Galveston  channel  up  to 
Fifty-sixth  street  has  been  prosecuted,  and  also  th€t  work  of  maintaintais  a 
deptii  of  25  feet  in  the  channels  to  Texas  City  and  Port  Bolivar. 

As  required  by  the  act.  Captain  Oakes  presents  in  his  report  *'a  broad, 
comprehensive,  and  systematic  plan  "  for  the  further  Improvement  of  the  har- 
bor and  bay  with  the  ultimate  object  of  securing  a  depth  of  35  feet  in  the 
channels  now  under  Improvement  and  those  that  will  be  brought  into  use  by 
the  increasing  demands  of  commerce  for  additional  facilities.  Attention  Is 
respectfully  invited  to  the  conclusions  of  the  district  officer  as  to  the  order  and 
extent  of  this  further  Improvement  of  the  locality;  also  to  the  views  of  the 
division  engineer,  Lieut.  Col.  Lansing  H.  Beach,  Corps  of  Engineers,  In  a  sepa- 
rate report  of  January  23,  1909,  also  herewith. 

These  reports  have  been  referred  for  consideration  by  the  Board  of  Engine«« 
for  Rivers  and  Harbors,  and  an  extended  review  of  the  local  officer's  report  is 
given  in  the  Board's  report  of  March  15,  1909,  also  herewith. 

It  appears  that  the  difference  in  the  cost  of  the  30  and  35  foot  projects  as 
presented  Is  $10,386,000.  In  the  opinion  of  the  Board  the  extent  and  character 
of  the  commerce  of  Galveston  are  not  such  as  to  render  the  use  of  vessels  of 
exceptional  draft  an  economical  necessity.  The  Board  Is  of  the  opinion,  there- 
fore, that  the  general  scheme  of  development  of  the  improvement  of  Galveston 
Bay  and  Harbor  should  be  based  on  channel  depths  of  30  feet  The  findings 
of  the  Board  are  summed  up  as  follows: 

**  In  conclusion,  the  Board  recommends  that  the  presoit  projects  be  exteoded 
■0  as  to  include  the  following  features: 
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Jetty  extension:  South  Jetty,  3,200  feet  from  jetty  beacon $2,000,000 

GalveBton  cliannel:   Widening  from  700  feet  to  1,000  feet  from 

Plfty-flrst  to  Fifty-seventh  streets 55,400 

Texas  City  channel: 

North    dike 1,482,600 

Channel,  30  feet  by  200  feet 410,000 

Port  Bolivar  channel:  Channel,  30  feet  by  200  feet,  with  turning 
basin  1,000  feet  square 91,0d0 

Total 3, 988. 480 

"  In  addition  to  the  above,  |1,074,724  will  be  required  for  the  completion  of 
Galveston  channel  under  the  existing  project.  The  Board  recognizes  the  pos- 
sibility of  further  expenditures  becoming  necessary  in  the  future  for  develop- 
ments along  the  lines  of  the  general  plan,  but  believes  that  their  necessity  is 
remote;  that  estimates  now  submitted  may  not  be  applicable  when  such  neces- 
sity arises,  and  that  local  developments  in  the  meantime  may  require  a  change 
In  the  details  of  the  general  plan  now  outlined.  For  these  reasons  the  Board 
18  of  opinion  that  further  work  than  that  provided  for  in  this  paragrai^ 
should  not  be  decided  upon  at  this  time." 

I  concur  in  the  views  and  recommendations  of  the  Board,  but  any  provision 
for  the  extension  of  the  south  Jetty  should  be  sufficiently  flexible  to  permit  such 
Tarlation  as  may  be  found  desirable  and  necessary  during  t^e  progress  of  the 
work,  for  favorable  results  from  combined  dredging  and  Jetty  action  may 
materially  reduce  the  amount  of  extension  required. 

Very  respectfully,  W.  L.  Mabshaix, 

Chief  of  Engineers,  U.  £f.  Army. 

The  SaoBETASY  or  Wab. 

Following  is  an  extract  from  the  Beport  of  the  Board  of  Enginoers : 

Channel  to  Port  Bolivar. — Port  Bolivar  is  increasing  in  Importance  as  a  poftnct 
of  shipment.  It  is  the  terminus  of  a  railroad  and  large  expenditures  have 
been  made  in  providing  both  rail  and  navigation  facilities.  Under  a  projeet 
adopted  by  the  act  of  March  2,  1007,  a  channel  25  feet  deep  and  160  feet  wide, 
with  a  turning  basin  400  feet  by  000  feet,  has  been  dredged.  A  modem  pier 
and  slip  are  under  construction  by  private  or  corporate  interests,  and  although 
not  yet  completed,  have  been  used  during  the  past  year  for  the  shipment  ef 
B2«^andise  valued  at  $1,993,360. 

The  district  officer  is  of  opinion  that  this  channel  should  have  a  depth  similar 
to  that  of  the  main  harbor  and  channel  of  entrance,  and  he  recommends  that 
the  project  be  enlarged  so  as  to  provide  a  channel  200  feet  wide  aad  30  feet 
deep,  with  a  turning  basin  1,000  feet  square  and  of  the  same  depth,  and  he  calls 
attention  to  the  probable  necessity  of  changing  direction  of  the  channel  and  of 
ultimately  enlarging  it  to  600  feet  by  35  feet  and  extmdlag  the  turning  bastn 
whea  a  general  depth  of  85  feet  through  the  entrance  and  in  the  main  harbor 
is  provided. 

Bttimaie. 

Channel  200  feet  by  30  feet,  with  turning  basin  1,000  feet  square 1^,000 

31 

Same,  600  feet  wide 170,880 

Deepening  above  to  35  feet 40,000 

Total  for  36-foot  development 222,880 

The  following  is  an  extract  from  the  report  of  the  engineer  in 
charge  of  the  survey : 

Port  Bolivar  is  on  the  extreme  southwest  portion  of  Bolivar  Peninsula  and 
across  Bolivar  Boads  from  Galveston  Island.  At  the  present  time  the  town  is 
extremely  small  and  of  no  importance  except  as  the  terminus  of  the  Gulf  and 
Interstate  Bailway  Company  of  Texas,  which  extends  from  Beaumont  to  Port 
Bolivar  along  the  Gulf  shore  and  connects  at  Beaumont  with  the  Santa  Pe 
System,  Southern  Pacific  System,  Kansas  City  Southern,  and  Frisco-Rock 
Island  lines.  This  railroad  was  placed  in  operation  in  1897  and  was  badly 
wrecked  by  the  storm  of  1900.  At  that  time  it  had  very  little  financial  backing 
and  was  not  r^uilt  until  1904  and  then  only  in  the  flimsiest  fashion.  Wtihhi 
the  past  two  years  it  has,  however,  become  associated  with  some  strong 'com- 
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pany,  it  being  rumored  that  the  Gulf,  Colorado  and  Santa  Fe  Railway  Com- 
pany owns  or  controls  this  road.  At  any  rate,  within  the  last  year  $500,000  has 
been  expended  in  improving  the  right  of  way,  and  the  road  is  now  in  condition 
to  operate  with  safety  and  is  already  doing  considerable  business,  which  shows 
a  great  increase  over  that  of  previous  years. 

The  distance  from  Beaumont  to  Port  Bolivar  is  71  miles,  being  just  about 
half  the  distance  from  Beaumont  to  Galveston  by  any  other  road,  the  next 
shortest  line  being  via  the  Southern  Pacific,  140  miles.  Up  to  the  present  time 
freight  shipments  by  this  road  to  Galveston  have  been  transported  by  ferry 
across  the  harbor  to  the  Galveston  wharves  in  the  original  cars,  it  b^ng  im- 
possible for  ships  to  reach  the  wharf,  as  there  was  only  8  feet  of  water  up  to 
the  terminal  property. 

In  March,  1906,  the  district  officer,  Captain  Jadwin,  Corps  of  Engineers,  sub- 
mitted a  report  of  a  preliminary  examination  of  Port  Bolivar  channel  and  rec- 
ommended that  a  channel  be  excavated  from  deep  water  in  Bolivar  Roads  to  the 
harbor  line  in  front  of  Port  Bolivar,  having  a  depth  of  25  feet  and  a  width  on 
the  bottom  of  150  feet,  with  an  increased  width  in  front  of  the  wharf.  The 
river  and  harbor  act  of  March  2,  1907,  appropriated  $50,000  for  this  purpose, 
(rince  which  time  a  channel  has  been  excavated  of  the  project  width  and  depth 
from  Bolivar  Roads  to  the  wharf,  with  a  turning  basin  400  by  600  feet  in  width 
and  the  same  depth  in  front  of  the  wharf  and  slip. 

The  Gulf  and  Interstate  Railway  Company  has  expended  during  the  past  year 
$250,000  in  the  construction  of  a  modern  pier  of  permanent  construction  and  a 
dlip  at  Port  Bolivar.  This  pier  is  1,200  feet  long  and  360  feet  wide,  with  a  slip 
practically  of  the  same  dimensions,  which  has  been  excavated  at  the  expense  of 
the  company  to  a  depth  of  25  feet.  Plans  are  under  consideration  for  the  con- 
struction of  warehouse  facilities  on  this  new  pier  in  accordance  with  the  best 
methods  in  vogue  in  this  locality  at  an  estimated  cost  of  $50,000.  It  is  ex- 
pected that  the  principal  business  will  consist  of  exporting  lumber  originating 
in  the  longleaf  yellow-pine  district  of  east  Texas  and  Louisiana,  and  in  addition 
naval  stores,  cotton,  cotton-seed  products,  and  rice  will  be  handled. 

In  this  connection  it  may  be  stated  that  a  Galveston  cotton  factor  remarked 
in  my  presence  that  he  had  on  a  certain  date  this  year  directed  80,000  bales  of 
cotton  for  shipment  to  New  Orleans,  La.,  because  of  the  lack  of  facilities  at 
Galveston  Harbor  for  handling  this  cotton  and  that  he  had  told  the  manage- 
ment of  the  Gulf  and  Interstate  Railway  Company  that  they  could  have  all  the 
cotton  he  could  ship  over  the  road  as  soon  as  they  were  ready  for  the  business. 
Had  they  been  ready  the  80,000  bales  above  mentioned  would  have  been  shipped 
to  Port  Bolivar  instead  of  to  New  Orleans,  La. 

Galveston  has  been  growing  in  importance  as  a  railroad  center  and  as  a  sea- 
'Port.  The  commerce  consists  principally  of  export  cotton  and  grain.  The  value 
of  the  exports,  as  given  by  the  district  officer,  shows  an  increase  from  about 
$7,000,000  in  1867  to  over  $160,000,000  in  1908.  The  value  of  both  imports  and 
exports  in  1908  is  $166,710,449.  The  growth  of  the  port  is  indicated  by  the 
table  showing  the  number  of  steamers  clearing  for  different  years  and  their 
tonnage.  This  table  also  indicates  the  increased  navigation  facilities  made 
available  and  the  tendency  toward  the  use  of  larger  vessels.  In  1891  there 
were  177  steamers  clearing,  with  a  total  tonnage  of  250,138,  an  average  tonnage 
of  1,413 ;  in  1902  there  were  307  vessels  cleared,  with  a  total  tonnage  of  839,370, 
an  average  of  2,734  tons,  since  which  time  there  has  been  no  material  change  in 
the  average  tonnage.  A  table  in  the  report  of  the  district  officer,  giving  the 
deepest  draft  carried  over  the  bar  for  various  years,  shows  clearly  the  in- 
creased depth  made  available  in  the  channel.  In  1893  the  deepest  draft  carried 
was  16  feet  1  inch :  in  1898,  24  feet  5  inches ;  in  1901,  26  feet ;  in  1904,  26  feet 
8  inches ;  in  1908,  28  feet  6  inches.  During  that  period  the  gross  tonnage  of  the 
largest  vessel  using  this  full  draft  Increased  from  2,563  tons  to  9,456  tons.  The 
foreign  and  coastwise  merchandise  tonnage  is  reported  as  having  increased 
from  492,077  tons  in  1890  to  2,174,299  tons  in  1905.  It  is  stated  that  there  are 
no  reliable  statistics  of  the  coastwise  trade  for  the  years  1906,  liK)7,  and  1908. 
One  steamship  line,  however,  rei)orts  having  carried  1,215,337  tons  in  1907. 
The  shipment  of  cotton  has  Increased  from  499,934  tons,  with  a  value  of 
$81,303,363.  in  1902,  to  607,277  tons,  with  a  value  of  $138,253,413,  In  1908. 
Grain  exports  increased  from  about  11,000,000  bushels  in  1897  to  16,000,000 
bushels  in  1908.  The  statement  is  made  by  the  district  officer  that  in  a  little 
over  ten  years  Galveston  has  grown  from  a  port  of  little  significance  to  a  rank 

Ef  second  in  value  of  exports,  second  in  value  of  exports  and  imports,  and  first 
.1  exports  of  cotton  and  cotton-seed  products  among  the  ports  of  the  United 
States. 
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HABBOR  AT  SABINE  PASS,  TEXAS. 


Prior  to  improvement  there  were  depths  of  18  and  17  feet,  re- 
spectively, over  the  two  bars  in  Sabine  Pass,  opposite  the  town  of 
Sabine  and  opposite  Fort  Point  These  bars  were  about  200  feet 
long.  Throughout  the  other  portions  of  the  pass  the  least  mean 
depth  was  25  feet. 

Beyond  the  shore  line  at  the  entrance  to  the  pass  there  existed  a 
bar  about  3^  miles  wide  between  the  interior  and  exterior  18-foot 
bottom  curves,  over  which  there  was  not  more  than  6  feet  of  water 
at  mean  low  tide.  Channels  12  and  15  feet  deep  were  dredged 
through  this  outer  bar  during  1878  and  1880,  under  the  project  of 
1873,  at  a  cost  of  $325,000,  but  they  soon  refilled. 

The  project  of  1882  provided  for  the  construction  of  parallel  jetties 
at  the  entrance  of  the  pass,  1,800  feet  apart  and  about  4  miles  in 
length  from  shore  line  to  deep  water  in  the  Gulf,  and  for  dredging 
the  channel  between  these  jetties  if  necessary.  This  work  was 
designed  to  provide  a  channel  of  practicable  width  and  a  depth  of  25 
feet  at  an  estimated  cost  of  $3,177,606.50. 

Construction  of  the  jetties  began  in  1883,  and  under  successive 
appropriations  has  been  carried  on  since  that  date. 

The  river  and  harbor  act  of  1896  authorized  contracts  for  the  com- 
pletion of  the  project,  limiting  the  cost  to  $1,050,000,  all  of  which  has 
been  appropriated. 

Under  contract  approved  June  22,  1897,  the  east  jetty  was  com- 
pleted for  a  length  of  21,818  feet,  riprap  work  only  was  completed 
for  a  len^h  of  682  feet,  and  foundation  only  for  2,600  feet.  The  west 
jetty  had  a  length  of  15,560  feet,  of  which  1,490  feet  was  only  riprap 
work  and  4,950  feet  was  foundation  only.  About  3,000  feet  of  previ- 
ous work  was  capped. 

Dredging  in  the  channel  was  carried  on,  under  contract,  in  1897, 
1898,  and  1899,  the  depth  being  increased  to  25  feet  and  the  width 
to  100  feet.  The  channel  was  again  dredged  in  1900  and  1901,  with 
an  allotment  of  $8,000  from  the  emergency  appropriation  of  June  6, 
1900. 

Under  the  act  of  March  3,  1899,  $150,000  was  appropriated  for 
straightening,  widening,  and  otherwise  improving  the  harbor  by  the 
removal  of  oyster  reefs  and  flats  between  the  United  States  life- 
saving  station  and  a  point  opposite  the  United  States  light-house. 
The  work  was  completed  April  18, 1903. 

The  act  of  June  13,  1902,  appropriated  $25,000  for  widening  and 
straightening  the  main  ship  channel  and  increasing  its  depth  from  a 

foint  1,000  leet  north  of  the  life-saving  station  to  uie  entrance  of  the 
^ort  Arthur  Canal  in  accordance  with  report  published  in  the  Annual 
Beport  of  the  Chief  of  Engineers  for  1901,  page  1915.  This  work 
was  completed  February  27,  1903,  and  the  channel  depth  was  in- 
creased to  25  feet  at  mean  low  water  for  an  average  width  of  400  feet 
The  act  of  June  4, 1897,  appropriated  $100,000  for  the  construction 
of  a  dredge  (the  Sabine)  ^  which  was  completed  January  14, 1901. 

Since  this  date  the  dredge  has  worked  in  the  channel  between  the 
jetties  seventy-five  months  and  eight  days  and  removed  a  total  of 
3,233,335  cubic  yards.  The  remainder  of  the  time  she  was  either 
absent  undergoing  repairs  or  was  engaged  in  emergency  work  at 
South  Pass,  Mississippi  Siver. 
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The  creation  of  the  channel  contemplated  by  the  project  has  been 
completed.  The  existing  project  is  for  maintenance  of  a  channel 
deptii  of  25  feet  to  be  accomplished  by  dredging  and  the  restoration 
of  the  jetties  to  a  height  of  about  4  feet  above  mean  low  tide  at  an 
estimated  cost  of  $1,016^573. 

The  act  of  March  2,  1907,  appropriated  $160,000  for  continuing 
improvement  and  for  maintenance  and  authorized  contracts  for 
materials  or  work  to  the  amount  of  $200,000,  which  has  been  appro- 
priated and  expended  in  repairing  the  east  jetty  for  a  distance  of 
18,800  feet,  113,893.31  tons  of  riprap  stone  being  used  for  this  repair 
work,  the  contract  being  completed  December  19,  1908. 

Allotment  of  $200,0(K)  was  made  from  the  appropriation  act  of 
March  3, 1909,  to  continue  this  improvement,  ana  for  maintenance. 

Operations  during  the  year  have  consisted  in  repairing  east  jetty 
and  dredging  channel  between  the  jetties. 

At  favorable  stages  of  the  tide  vessels  have  gone  out  during  the 
year  drawing  25^  feet.  The  usual  variation  of  the  tide  is  1|  feet. 
By  continued  work  the  dredge  Sabine  is  able  to  maintain  only  a  very 
narrow  channel  of  about  24  feet  depth,  and  additicxial  work  is  badly 
needed  toward  building  up  the  low  portions  of  the  jetties  to  a  height 
of  about  4  feet  above  mean  low  tide. 

The  amount  expended  to  June  30, 1909,  was  $4,129,896.83,  of  which 
$825,000  was  expended  on  previous  projects.  Of  the  amount  ex- 
pended on  the  present  project  it  is  estimated  that  $290,497.03  has 
been  applied  to  maintenance  of  improvement. 

The  amount  estimated  as  a  profitable  expenditure  in  the  fiscal  year 
ending  June  30,  1911,  namely  $300,000,  will  be  applied  to  continuinff 
the  work  of  raising  and  repairing  jetties  and  dredging  in  the  channd. 

Comparative  statement  of  shipments  and  receipts. 


Year  eDdlng  Hay  81— 

1897 

MM 

1899 

Calendar  year— 

1899 

1900 

1901 

1902 

1908 

1904 

1906 

1906 

1907 

1908 


1. 
I, 
1, 
1, 
1. 
1, 


87,682 
288,400 
826.982 

826,494 
217,489 
160,087 
689,688 
816,248 
792,871 
779,964 
904,889 
848,169 
802,807 


Change  in  tonna^ 
from  previous  yeaiL 


Increase. 

Decreaf . 

88,746 

150,768 
88,682 

48 

109.006 

'"sw'ioi' 

67,402 

626,660 

477,123 

12, 417 

124,485 

56.210 

46,862 

Of  the  tonnage  moved  during  the  calendar  year  1908,  65  per  cent 
passed  through  Sabine  Pass  on  its  way  to  or  from  the  Port  Arthur 
Canal. 

It  would  appear  that  the  result  of  the  improvement  at  Sabine  Pass 
had  had  a  marked  effect  in  decreasing  the  freight  rate  on  shipments 
to  the  seaboard,  as  the  state  railway  commission  has  given  Sabine 
and  Port  Arthur  a  low  rate,  called  a  differential,  of  7  cents  per  hun- 
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dred  on  first-class  freight  from  Beaumont  to  Sabine  or  Port  Arthur, 
applying  on  all  freight  from  interior  points  in  Texas  to  Sabine  or 
Port  Arthur.  This  was  done  merely  to  equalize  the  rate,  or  diflfer- 
ential,  from  Houston  to 'Galyeston,  and  was  done  only  when  it  was 
shown  to  the  commission  that  Sabine  and  Port  Arthur  were  deep- 
water  e^orting  points.  It  amounts  to  this:  That  all  freight  from 
interior  Texas  pomts  for  export  through  Sabine  or  Port  ArUiur  pays 
the  regular  tariff  rates  to  Beaumont,  plus  but  7  centa  first-class 
freight,  to  be  then  hauled  to  Sabine,  though  the  regular  tariff  from 
Beaumont  to  Sabine  is  20  cents. 

On  page  407,  Annual  Report  of  Chief  of  Engineers  for  1906,  refer- 
ence is  made  to  previous  reports  on  examinations  and  surreys  of 
Sabine  Pass. 

July  1,  1908,  balance  unexpended $194, 622. 2S 

Amount  appropriated  by  sundry  civil  act  approved  March  4, 1909—  10, 000. 00 
Amount  allotted  from  appropriation  by  river  and  harbor  act  ap* 

proved  March  8,  1909 200,000.00 

Collected  in  suit  United  States  v.  Charles  Clarke  &  Co 302.93 

Beceived  from  sale  of  blueprints 3.50 

404,928.71 
Reverted  to  Treasury 1,194.M 

406. 734. 15 
Jvne  80,  1909,  amount  expended  during  fiscal  year : 

For  works  of  improvement $177,424.62 

For  maintenance  of  improvement 27, 657. 47 

205,082.0^ 

July  1,  1909,  balance  unexpended 198, 652. 66 

J«ly  1,  1909,  outstanding  liabilities 1, 384. 6^ 

July  1,  1909,  balance  available 197, 317. 98 

Amount  (estimated)  required  for  completion  of  existing  project '456,573.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911,  for  works  of  improvement  and  for  maintenance,  exclu- 
sive of  the  balance  unexpended  July  1, 1909 300, 000. 00 

WEST  OAIJVESTON  BAT  CHANNEL,  TEXAS,  AND  MOUTHS  OF  ADJACENT 
fimiBAMS,  INCLUDING  TRINITY  RIVER,  ANAHUAC  CHANNEL,  CEDAR 
BATOU,  CHOCOLATE  BATOU,  AND  BASTROP  BATOU. 

This  project  embraced  the  improvement  of  the  following  localities: 
West  Galveston  Bay,  the  Galveston  and  Brazos  Canal,  Double  Bayou, 
mouth  of  Trinity  River^  Anahuac  channel.  East  Bay  Bayou,  Turtle 
Bayou,  Clear  Creek.  Dickinson  Bayou,  Chocolate  Bayou,  Bastrop 
Bayou,  Oyster  CreeK,  and  the  mouths  of  adjacent  streams.  (An- 
nual Keport  Chief  of  Engineers,  1900,  p.  2438,  et  seq.) 

Prior  to  March  8,  1899,  the  improvement  of  Weat  Galveston  Bay 
channel,  mouth  of  Trinity  Biver,  and  Cedar  Bayou  had  been  inde- 

«  ThUi  amount  is  the  difference  between  the  original  estimate  and  the  sum  of 
the  subsequent  appropriations  which  have  been  applied  to  the  work  contem- 
plated by  it.  Owing  to  the  fact  that  as  favorable  prices  have  not  been  obtained 
as  were  expected,  the  figures  now  given  are  probably  not  a  correct  estimate  of 
the  further  amount  that  will  be  required  to  complete  the  project.  This  matter 
will  receive  consideration,  with  a  view  to  reporting  a  revised  estimate  to  Con- 
gress, in  connection  with  an  examination  now  being  made  of  this  locality  or  In 
hie  next  annual  report. 
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pendent.  At  that  date  they  were  consolidated  with  the  other  works, 
except  Anahuac  channel,  which  was  added  by  act  of  March  3,  1905. 
and  Chocolate  and  Bastrop  bayous,  which  were  added  by  the  act  ox 
March  2,  1907.  The  Brazos  River,  between^  Velasco  and  Biphmond, 
which  was  included  in  the  improvement  for  a  time,  is  now  covered 
by  a  separate  appropriation  and  has  been  transferred  to  the  Dallas 
district.    The  estimated  cost  of  the  modified  project  is  $248,646.34. 

The  object  of  this  improvement,  in  part,  is  to  obtain  and  maintain 
a  navigable  channel  depth  of  from  4  to  6  feet  across  the  bars  at  the 
mouths  of  the  streams  and  bayous  from  deep  water  in  the  bay  to 
deep  water  in  the  bayous. 

The  improvement  is  intended  to  develop  a  light-draft  inland  navi- 
gation which  will  afford  cheap  transportation  by  light-draft  steamers 
and  barges  to  the  coast  country  of  Texas. 

As  the  West  Galveston  Bay  channel  and  Galveston  and  Brazos 
Biver  Canal  have  been  included  in  the  '^  Inland  waterway  on  the 
coast  of  Texas,"  and  appropriated  for  under  that  heading,  allot- 
ments for  these  works  under  this  appropriation  have  ceased. 

About  five-sixths  of  the  project  has  been  completed. 

The  effect  of  these  improvements  has  been  generally  to  decrease 
freight  rates  to  all  points  reached  by  the  channds  improved. 

It  is  proposed  to  apply  the  balance  available  and  the  appropriation 
recommenaed  in  dredgmg  and  snagging,  for  maintenance,  and  in 
opening  up  bayous  emptying  into  the  Galveston  bays,  in  accordance 
with  approved  project. 

More  and  larger  boats^  especially  power  boats  with  schooner  hulls, 
have  been  built  to  utilize  the  improvement.  Most  of  the  points 
reached  a^re  settlements  not  on  railroads,  and  the  improvements  are 
of  great  importance  to  their  commercial  lif  a 

The  amount  expended  on  these  improvements  under  present  project 
to  June  30, 1909,  has  been  as  follows : 

Ohaimel  across  Hanna  reef $697.08 

Double   Bayou 13, 193. 9& 

Anahuac  channel 12, 100. 00 

Mouth  of  Trinity  River 8, 636. 18 

Oedar  Bayou 11, 946. 23 

Clear   Creek 10, 497. 16 

Dickinson  Bayou 12, 105. 45 

Bastrop  Bayou 9, 920. 22 

Chocolate  Bayou 6, 542.04 

Dredge  Gen.  H,  M.  Robert 67,992.51 

Dredge  Gapt,  C,  W.  Howell 16, 000. 00 

Total 168,  630.  86 

{a)  Channel  across  Hanna  reef  {Eojst  Bay  Bayou). — This  is  a 
<;hannel  across  Hanna  reef,  connectmg  lower  Galveson  Bajj  East 
Bay,  and  East  Bay  Bayou,  and  is  on  the  the  direct  line  of  the  inland 
waterway  project.    The  natural  depth  was  2  feet  at  mean  low  tide. 

Amount  expended  on  work  of  existing  project  up  to  the  dose  of 
the  fiscal  year  ending  June  30,  1909,  $679.08. 

During  the  year  5,773  cubic  yards  of  material  was  removed,  making 
A  channel  6  feet  deep,  40  feet  wide  on  the  bottom,  and  955  feet  long. 
Maximum  draft  that  can  be  carried  June  30,  1909,  is  about  4  feet  at 
mean  low  tide. 

Variation  of  water  surface,  about  1  foot. 
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It  is  estimated  that  500  tons  of  vegetables  comes  out  of  East  Bay 
Bayou  via  Moodys  and  Ladys  passes^  and  that  about  250  tons  of 
general  merchandise  returns.  There  is  also  some  fish  and  oysters 
carried  through  these  passes,  but  the  present  shallow  channel  pre- 
vents any  extensive  busmess  being  carried  on. 

(6)  Double  Bayou. — ^The  navigation  of  this  bavou  was  obstructed 
by  a  bar  which  prevented  boats  drawing  over  2  feet  of  water  enter- 
ingthe  bayou. 

The  amount  expended  on  work  of  existing  project  up  to  the  close 
of  the  fiscal  year  ending  June  30, 1909,  $13,193.99,  of  which  $6,240.79 
was  applied  to  maintenance,  exclusive  of  $2,711.40  deposited  by 
private  parties. 

This  expenditure  resulted  in  the  excavation  and  maintenance  of  a 
channel  6,450  feet  long,  60  to  80  feet  wide,  and  from  5  to  7  feet  deep 
across  the  bar  and  into  the  bayou. 

The  maximum  draft  that  can  be  carried  June  80,  1909,  at  mean 
low  water  is  7  feet. 

The  variation  of  water  surface  is  about  one-half  foot. 

This  bayou  within  a  half  mile  of  its  mouth  divides  into  east  and 
west  branoies,  the  east  branch  bein^  navigable  for  12  miles  and  west 
branch  for  8  miles  from  mouth,  ms^ing  a  total  of  19^  miles. 

The  commerce  through  this  channel,  as  given  by  Burt  H.  Collins, 
for  the  calendar  jear  1908,*  amounted  to  more  tiian  5,000  tons  oi 
produce,  mainly  nee  and  merchandise,  valued  at  $269,000. 

{c)  Anahuac  eharmel. — ^The  original  depth  of  this  channel  was 
about  3  feet 

Amount  expended  on  work  of  existing  project  up  to  the  dose  of 
the  fiscal  year  ending  June  30,  1909,  $12,100,  of  which  $6,124.99  was 
for  maintenance  of  channel. 

The  expenditure  resulted  in  the  excavation  and  maintenance  of  a 
channel  16,018  feet  long,  80  feet  wide,  and  7  feet  deep  from  6  feet  of 
water  in  Trinity  Bay  to  8  feet  of  water  in  Browns  Fass. 

Maximum  draft  that  can  be  carried  June  30,  1909,  at  mean  low 
tide  is  4}  feet. 

Variation  of  water  surface  is  about  one-half  foot. 

This  channel  is  used  by  United  States  mail  boat,  and  as  there  is 
no  railroad  communication  with  the  adjacent  country  all  produce 
and  supplies  pass  through  this  channel.  Rice  is  the  principal  agri- 
cultural product 

This  channel  is  navigable  for  8^  miles  from  the  6- foot  contour  in 
Galveston  Bay  to  Anahuac. 

Commercial  statistics  received  show  the  commerce  to  be  more  than 
16,000  tons,  valued  at  $7801100. 

(d)  Mouth  of  Trinity  River. — ^This  river  empties  into  Galveston 
Bay  through  several  mouths  or  passes,  opposite  each  of  which  a  bar 
existed  on  which  the  depth  of  water  did  not  exceed  3^  feet  at  mean 
low  tide. 

Under  earlier  projecte,  adopted  June  18,  1875,  and  amended  May 
4,  1899,  dredging  and  snagging  were  done,  the  west  jetty  at  Middle 
Pass  completed  to  a  length  of  7,359  feet,  and  a  channel  100  feet  wide 
by  5  feet  deep  secured  at  a  cost  of  $75,900.  The  channel  subsequently 
shoaled  to  a  ruling  depth  of  3^  feet,  and  at  present  Browns  Pass 
leading  to  the  Anahuac  channel  is  the  one  used  and  under  improve- 
ment 
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Amount  expended  on  the  work  of  existing  project  up  to  the  close 
of  the  fiscal  year  ending  June  30,  1909,  $8,686.18,  of  which  $1,995.74 
was  applied  to  maintenance. 

Under  present  project  a  channel  80  feet  wied  and  6  feet  deep  was 
dredged  a  distance  of  5,700  feet  and  a  log  jam  removed  from  the 
pass. 

Maximum  draft  that  can  be  carried  June  30,  1909,  at  mean  low 
water,  4^  feet. 

Variation  of  water  surface  is  about  one-half  foot. 

During  the  calendar  year  1908,  lumber,  rice,  etc.,  valued  at 
$699,430,  passed  through  this  channel  in  addition  ^to  miscellaneous 
supplies. 

(e)  Cedar  Bayou. — ^Cedar  Bayou  discharges  into  the  northwest 
comer  of  Galveston  upper  bay  at  a  point  arout  1^  miles  below  the 
mouth  of  the  San  Jacinto  River,  and  distant  28^  miles  from  Gal- 
veston. 

The  original  project  for  this  improvement  was  adopted  September 
19,  1890,  and  consisted  in  deepening  the  channel  over  the  bar  by 
dredging,  so  as  to  afford  a  depth  of  5  feet  at  mean  low  tide,  and 
protecting  the  dredged  channel  by  brush  and  stone  walls  or  jetties. 
The  amount  previously  expended  on  this  project  was  $32,150. 

After  crossing  the  bar  a  least  depth  of  9  feet  can  be  carried  up  the 
bayou  for  a  dis&nce  of  17  miles. 

Under  present  project  the  jetties  were  repaired  by  filling  the  lowest 
places  ana  gaps  with  riprap,  and  a  channel  8  feet  deep,  80  feet  wide, 
8,690  feet  long  was  dredged  from  the  8-foot  depth  inside  the  bayou 
across  Cloppers  bar  and  connecting  with  the  8-foot  depth  in  San 
Jacinto  Bay. 

During  the  fiscal  year  9,375  cubic  yards  of  material  was  removed 
in  maintaining  the  channel. 

Amount  expended  on  existing  project  to  close  of  fiscal  year  ending 
June  30,  1909,  $11,946.23,  of  which  $5,009.08  was  applied  to  main- 
tenance. 

Maximum  draft  that  can  be  carried  June  30,  1909^  6  feet.  This 
stream  is  navigable  to  Needle  Point,  head  of  navigation,  a  distance 
of  20  miles  from  the  mouth. 

The  rise  and  fall  of  tide  is  about  one-half  foot,  except  during 
freshets. 

It  has  been  impossible  to  obtain  the  commercial  statistics  of  the 
effect  of  this  improvement.  One  boatman  reports  taking  out  24,000 
tons  brick,  valued  at  $120,000,  and  18,000  tons  sand,  valued  at 
$18,000,  during  the  calendar  year  1908.  Rice  and  other  agricultural 
products,  together  with  supplies  for  the  adjacent  community,  are 
carried  through  this  channel,  there  being  no  railroad  facilities  within 
convenient  distance. 

(/)  Clear  Creek. — Clear  Creek  empties  into  Galveston  upper  bay 
from  the  west.  It  was  obstructed  at  its  mouth  by  a  narrow  sand  bar, 
on  which  the  depth  did  not  exceed  2  feet  For  a  distance  of  2  miles 
above  the  mouth  the  ruling  depth  is  8  feet.  It  then  broadens  into  a 
lake  3  miles  long  and  1^  miles  wide,  having,  before  improvement,  an 
average  depth  of  1^  feet.  Above  the  lake  the  prevailing  depth  is 
from  8  to  12  feet. 

Private  parties  have  at  various  times  dredged  through  the  bar  at 
the  mouth  into  Galveston  Bay,  and  during  1907-8  the  U.  S.  dredge 
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Captain  G,  T^.  HoweU  dredged  a  channel  22.847  feet  long,  40  feet 
wide,  and  from  4  to  6  feet  deep.  At  present  there  is  across  this  bar 
a  channel  about  40  feet  wide  with  a  least  depth  of  4  feet  at  mean  low 
tide. 

Amount  expended  on  existing  project  to  close  of  fiscal  jear  ending 
June  30, 1909,  $10,497.16,  of  which  $7  was  applied  to  maintenance. 

The  maximum  draft  that  can  be  carried  tiune  80,  1909,  at  mean 
low  tide  over  the  shoalest  part  of  the  locality  is  4  feet. 

After  crossing  the  bar  a  least  depth  of  9  feet  can  be  carried  up  the 
bayou  for  a  distance  of  17  miles. 

This  stream  is  navigable  to  Friendswood,  at  the  head  of  naviga- 
tion, a  distance  of  20  miles,  except  that  same  is  obstructed  10  mues 
from  its  mouth  by  Galveston  County  road  bridge  and  Galveston, 
Houston  and  Henaerson  Railway  bridge  and  14  miles  from  its  mouth 
by  Davis  bridge.  During  the  past  year  the  bridges  have  been  modi- 
fied so  as  to  provide  a  24-foot  opening. 

Variation  of  water  surface  is  three-fourths  foot. 

No  commercial  statistics  have  been  obtained. 

{g)  Dickinson  Baymi. — Dickinson  Bayou  empties  into  Galveston 
lower  bay  about  20  miles  northwest  of  the  city  of  Galveston.  Navi- 
gation was  obstructed  by  a  bar  at  its  mouth  with  24  feet  of  wat^ 
on  its  crest.  After  crossing  the  bar  a  depth  of  10  feet  can  be  car- 
ried up  the  bayou  for  20  miles  or  more,  and  a  depth  of  6  feet  for  a 
distance  of  25  miles  from  its  ipouth. 

•  During  the  pwist  year  the  U.  S.  dredge  Captain  C  TF.  HowM  exca- 
vated a  channel  from  6  to  6^  feet  deep  and  about  60  feet  wide  over  a 
distance  of  19,100  feet  through  the  shoal  water  of  the  bay  and  to 
deep  water  in  the  bayou. 

Amount  expended  on  existing  project  to  close  of  fiscal  year  end- 
ing June  30,  1909,  $12,105.45,  of  which  $6,823.12  was  applied  to 
maintenance. 

The  maximum  draft  that  can  be  carried  June  30,  1909,  at  mean 
low  tide  over  the  bar  is  5  feet 

This  stream  is  navigable  10  miles  from  mouth  to  Galveston,  Hous^ 
ton  and  Henderson  Kailway  bridge  for  tugs  and  schooners.  The 
same  class  of  vessels  oould  navigate  to  a  point  25  miles  from  the 
mouth  on  removal  of  county  and  railway  bridges. 

Variation  of  water  surface  is  1  foot. 

Partial  information  received  shows  the  commerce  passing  through 
this  channel  to  be  more  than  1,400  tons,  valued  at  $28,600. 

{h)  Bastrop  Bayou, — Bastrop  -Bayou  empties  into  Bastrop  Bay, 
which  is  part  of  West  Galveston  Bay.  The  mouth  of  the  bayou  is 
5  miles  northwest  of  San  Luis  Pass  and  had  a  long  shallow  approach 
with  onlv  10  inches  of  water  on  the  bar.  For  2  miles  above  the  bar 
the  water  is  shallow,  averaging  about  2  feet.  Above  that  point  there 
is,  in  general,  a  depth  of  10  feet,  but  this  depth  was  reduced  by  three 
shoals  of  a  total  length  of  about  3  miles  with  a  depth  of  2  feet.  The 
stream  can  be  navigated  for  a  distance  of  20  miles  from  its  mouth. 

A  channel  400  feet  long,  35  to  40  feet  wide,  and  4  feet  deep  was  cut 
through  the  shell  reef  at  the  entrance  to  Bastrop  Bay  by  the  U.  S. 
dredge  and  sna^  boat  Gen.  S.  M.  Mansfield  in  1906,  at  a  cost  of  $202.42, 
this  amount  being  subscribed  by  interested  parties. 

During  1907  the  U.  S.  dredge  Captain  C,  W.  Howell  cut  a  channel 
18,765  feet  long,  40  feet  wide,  and  4  to  5  feet  deep  up  the  bayou  be- 
yond three  small  shoals  obstructing  navigation. 
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Amount  expended  on  work  of  existing  project  to  close  of  fiscal  year 
ending  June  30, 1909,  $9,920.22. 

^  The  maximum  draft  that  can  be  carried  June  30, 1909,  at  mean  low 
tide  over  the  shoalest  part  of  the  locality  is  3  feet. 

Variation  of  water  surface,  1  foot. 

No  commercial  statistics  have  been  obtained. 

(i)  Chocolate  Bayou. — Chocolate  Bayou  empties  into  Chocolate 
Bay,  an  arm  of  West  Galveston  Bay,  about  12  miles  north  of  San  Luis 
^ass.  At  its  mouth  tiiere  is  a  bar  with  3  feet  of  water  on  its  orest. 
Above  this  bar  the  depth  varies  from  7  to  15  feet  for  50  miles  from 
its  mouth. 

During  the  fiscal  year  the  U.  S.  dredge  Captain  C.  W.  Howell  re- 
moved 98,904:  cubic  yards  of  material,  making  a  channel  &|  feet 
deep,  40  feet  wide,  and  21,000  feet  long  from  5  feet  of  water  in  West 
Galveston  Bay  through  Chocolate  Bay  to  5  feet  of  water  in  Chocolate 
Bavou. 

Amount  expended  on  work  of  existing  project  to  dose  of  fiscal 
year  ending  June  30,  1909,  $6,542.04,  of  whidi  $29.82  was  applied  to 
maintenance. 

The  maximum  draft  that  can  be  carried  June  30, 1909,  at  mean  low 
tide  over  the  shoalest  part  of  the  locality  is  5  feet 

Variation  of  water  surface,  1  foot 

This  channel  is  used  regularly  by  light-draft  vessels  a  distance  of 
24  miles  from  its  mouth  to  Liverpool.  It  is  also  navigable  for  15 
miles  beyond  Liverpool,  and  navi^^tion  could  be  extended  farther 
were  it  not  for  the  overhanging  timber  along  the  banks. 

No  commercial  statistics  have  been  obtained. 

OOn  SOLID  AXED. 

July  1,  1909,  balance  unexpended f7, 960.28 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  8,  1909 - 60.000.00 

Proceeds  of  sales  of  condemned  property 89.46 

68, 0S9. 74 
June  30,  1909,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $6,196.34 

For  maintenance  of  improvement 23,666.49 

29,761.83 

July  1,  1909,  balance  unexpended 28,277.91 

July  1,  1909,  outstanding  liabilities 6,999.29 

July  1,  1909,  balance  available 22, 278. 62 

Amount  (estimated)  required  for  completion  of  existing  project 69,646.34 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911,  for  works  of  Improvement  and  for  maintenance,  in  addi- 
tion to  the  balance  unexpended  July  1,  1909 110, 000. 00 

BRAZOS    RIVER,   TEXAS,   FROM   VELASCX)    TO   OLD    WASHINGTON. 

This  section  of  the  river  has  a  width  of  from  200  to  400  feet.  It 
has  good  depth  from  the  mouth  to  near  the  head  of  tide  water  above 
Columbia  (mile  36^.  It  is  navigable  for  light-draft  boats  through- 
out its  length  for  aoout  eight  months  in  the  year. 
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The  original  project  for  this  improvement  was  adopted  June  3, 
1896,  and  contemplated  the  removal  of  snags  and  overhanging  trees 
and  dredging  troublesome  shoals  between  Velasco  and  Richmond 
only.    The  sum  of  $5,000  was  expended  on  this  project. 

In  the  river  and  harbor  act  of  June  13, 1902,  the  improvement  from 
Richmond  to  Old  Washington  was  undertaken.  In  the  act  of  March 
8,  1905,  this  improvement  was  continued  from  Velasco  to  Old  Wash- 
ington. The  project  on  which  these  appropriations  were  based  (see 
Report  of  the  Chief  of  Engineers^  1901,  p.  1974)  contemplated  the 
improvement  of  the  river  by  open-channel  work  between  the  mouth 
and  Old  Washington,  at  a  cost  of  $225,000. 

Amount  expended  on  work  of  existing  project  up  to  June  30,  1909, 
was  $216,864.51. 

The  operations  during  the  year  consisted  in  constructing  and 
repairing  jetties,  removing  obstructions  by  snagging,  and  repairing 
plant.  Below  mile  110  (or  10  miles  above  Richmond)  a  depth  oi 
4  feet  for  approximately  eight  months  in  the  year  has  been  obtained 
between  Velasco  and  Kichmond.  The  project  in  this  part  of  the 
river  is  about  90  per  cent  completed.  From  Richmond  to  Old  Wash- 
ington no  work  of  any  consequence  has  been  done  during  the  jear, 
the  project  being  about  50  per  cent  completed.  Over  this  section  a 
depth  of  4  feet  is  available  for  navigation  by  boats  having  consider- 
able power  during  rises  of  from  1  to  2  feet.  No  commerce  of  any  note 
has  developed,  nor  can  any  be  expected  until  the  Brazos  River  is 
improved  rrom  its  mouth  up  to  Waco,  or  until  the  territory  about 
the  lower  portion  is  given  over  more  to  agriculture  than  it  is  now. 

The  distances  of  the  various  places  mentioned  in  the  above  report 
from  the  mouth  of  the  river  are  as  follows :  Velasco,  5  miles ;  Colum- 
bia, 35  miles;  Richmond,  99  miles;  Rosenberg,  108  miles;  Old  Wash- 
in^on,  254  miles;  Navasota  Lock,  259  miles;  Waco,  424  nules. 

Ulie  improvement  has  so  far  caused  no  effect  on  freight  rates. 

The  available  balance,  as  well  as  the  $55,000  requestea  for  the  fiscal 
year  ending  June  30,  1911,  will  be  used  to  build  the  new  snag  boat 
Waco  and  m  keeping  plant  in  operation  on  open-channel  work. 

For  reference  to  reports  of  examinations  and  surveys,  see  Annual 
Report  of  the  Chief  of  Engineers  for  1907,  page  453. 

July  1,  1908,  balance  unexpended $54, 328. 78 

Amount  transferred  from  Galveston  district  account  of  repairs 
to  dredge 15, 000. 00 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  3,  1909 26,000.00 

Received  from  sales 18.00 

94, 844. 78 
June  80,  1009,  amount  expended  during  fiscal  year : 

For  works  of  improvement |16, 328. 96 

For  maintenance  of  Improvement 4,862.88 

21,191.20 

July  1,  1909,  balance  unexpended 78,153.49 

July  1,  1909,  outstanding  liabUitles 3,079.48 

July  1,  1909,  balance  available 70, 074. 06 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911,  for  worlts  of  improvement  and  for  maintenance,  exclusive 
of  the  balance  unexpended  July  1,  1909 66,000.00 

S.  Rep.  527,  61—2 27 
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BRAZOS  BIVEB,  TEXAS,  FBOM  OLD  WASHINGTON  TO  WACO. 

The  profile  of  this  section  of  river  shows  an  alternating  series  of 
steep  and  gentle  slopes,  not  navigable,  above  Hidalgo  Falls. 

In  the  river  and  harbor  act  of  March  3,  1905,  an  examination  of 
this  section  was  ordered  and  a  provisional  appropriation  for  its 
improvement  was  made.  In  the  act  of  March  2,  1907,  a  further 
appropriation  was  made,  in  accordance  with  a  project  submitted  in  a 
report  published  in  House  Document  No.  705,  Fifty-ninth  Congress, 
first  session.  This  project  contemplates  securing  a  navigable  aepth 
of  4  feet  for  four  months  and  3^  leet  for  six  months  of  the  year  by 
constructing  eight  locks  and  dams  and  103  miles  of  open-channel 
work,  at  a  totalcost  of  $2,915,000.  It  is  not  clear  to  what  extent  the 
project  outlined  therein  may  be  regarded  as  adopted  by  Congress  in 
appropriating  for  the  work,  and  thus  far  it  has  been  assumed  that  the 
Government  is  committed  to  the  construction  of  only  one  lock  and 
dam  at  an  estimated  cost  of  $300,000. 

The  river  and  harbor  act  of  March  2,  1907,  authorized  continuing 
contracts  in  the  sum  of  $150,000,  in  addition  to  amounts  already 
appropriated  for  the  completion  of  the  lock  and  dam  at  Hidalgo 
Palls,  which  amount  has  been  appropriated. 

From  the  amount  of  money  appropriated  by  river  and  harbor  act 
of  March  3,  1909,  the  sum  of  $y5,000  was  allotted.  This  allotment 
was  required  in  addition  to  the  $300,000  to  repair  flood  damages  and 
to  construct  bank  protection  to  prevent  further  erosion  at  site  of 
the  lock. 

On  June  30,  1909,  $233,830.04  had  been  expended  on  the  con- 
struction of  lock  and  dam  at  Hildal^o  Falls. 

During  the  fiscal  year  $85,244.40  has  been  expended  in  completing 
the  construction,  by  hired  labor,  of  the  lock,  with  the  exception  of 
lock  gates,  controlling  valves,  maneuvering  devices,  and  also  in  the 
placing  of  bank  protection  and  repairing  flood  damages. 

No  work  on  the  project  has  been  done  except  the  Duilding  of  the 
lock  and  dam  at  the  foot  of  Hidalgo  Falls,  which  work  is  about  55 
per  cent  completed,  so  that  no  change  has  been  made  in  this  stretch 
of  the  river. 

Should  this  portion  of  the  river,  as  well  as  that  below  Old  Wash- 
ington, be  properly  improved,  there  is  no  doubt  that  the  improve- 
ment would  cause  a  great  reduction  in  freight  rates  throughout  the 
conti^ous  country. 

If  it  is  the  intention  of  Congress  to  continue  the  improvement  by 
the  construction  of  additional  locks  and  dams,  money  should  be  pro- 
vided in  sufiicient  amount  to  enable  the  improvement  to  be  carried  on 
more  rapidly  than  it  has  been  in  the  past. 

July  1,  1908,  balance  unexpended $101,414.36 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909—       50, 000. 00 
Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  3,  1909 75,000.00 

Received  from  sale  of  blueprints 7.75 

226, 422. 11 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement       85, 244. 40 
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July  1,  1909,  balance  unexpended $141,177.71 

July  1,  1909,  outstanding  liabilities 6, 255. 81 

July  1,  1909,  balance  available : 134,921.90 

TRINITY    RIVER,    TEXAS. 

The  river  in  its  upper  reaches  is  a  narrow  stream  with  a  low- 
water  depth  insufficient  for  even  light-draft  navigation.  Its  banks 
are  generally  high  and  quite  stable,  making  it  particularly  susceptible 
to  improvement  by  canalization. 

The  river  and  harbor  act  of  June  13,  1902,  adopted  a  project  for 
the  improvement  of  this  stream  in  accordance  with  a  report  submitted 
in  House  Document  No.  409,  Fifty-sixth* Congress,  first  session.  (See 
Annual  Report  of  the  Chief  of  Engineers  for  1900,  p.  2348.)     This 

?>roject  contemplated  improvement  to  provide  a  6-ioot  navigation 
rom  Dallas  to  the  mouth,  a  distance  oi  511  miles,  by  open-channel 
work  and  a  system  of  locks  and  dams. 

The  original  estimate  of  cost  of  this  improvement  was  $4,550,000. 
The  portion  of  this  applicable  to  section  1  ($350,000)  was  afterwards 
raised  to  $918,000  in  a  report  from  a  board  of  engineers  appointed  to 
examine  into  the  cost.  ( See  Annual  Report  of  the  Chief  of  Engineers 
for  1904,  p.  2021.) 

The  amount  expended  on  this  improvement  up  to  June  30,  1909, 
was  $430,541.40. 

Four  locks  and  dams  in  section  1  have  already  been  provided  for  by 
Congress.  The  money  for  Nos.  1,  2,  and  6  has  already  been  appro- 
priated, and  funds  have  been  appropriated  and  authorized  for  JTo.  4 
and  for  a  lock  and  dam  at  Hurricane  shoals,  which  is  in  section  2, 
and  of  the  authorization  $85,000  is  yet  to  be  appropriated. 

During  the  year,  Lock  and  Dam  No.  1  was  practically  completed, 
and  during  March,  1909,  the  contractor  moved  his  force  to  the  mouth 
of  Parsons  Slough  and  commenced  work  on  the  dam  at  this  place. 
The  construction  of  these  two  dams  is  covered  by  one  contract. 
About  65  per  cent  of  work  on  dam  at  Parsons  Slough  has  been 
completed. 

The  contractor  who  has  the  contracts  for  the  construction  of  Locks 
and  Dams  Nos.  2  and  4  has  done  very  little  work  during  the  year, 
except  remodeling  plant,  excavating,  and  placing  cofferdam. 

Work  on  Lock  and  Dam  No.  6  has  progressed  more  favorably  this 
year,  and  about  60  per  cent  of  the  contract  has  been  completed. 

For  the  reasons  given  in  the  local  officer's  report  it  has  been  found 
necessary  to  increase  the  estimate  for  Lwrk  and  Dam  No.  4,  in  section 
1,  and  at  Hurricane  shoals,  in  section  2.  He  states  that  approxi- 
mately $85,000  will  be  needed  in  addition  to  the  $85,000  now  cov- 
ered by  continuing-contract  authorization  and  not  yet  appropriated, 
making  the  total  further  amount  that  will  be  required  to  be  appro- 
priated to  complete  these  works  $170,000,  and  that  this  additional 
$85,000  should  be  provided  for  by  cash  appropriation  or  contract 
authorization. 

Lock  No.  1  is  at  McComas  Bluff,  13  miles  below  Dallas;  the  dam 
at  Parsons  Slough  is  22  miles  below  Dallas ;  and  Locks  Nos.  2,  4,  and 
6  are  23,  30,  and  42  miles,  respectively,  below  Dallas. 

Snagging  operations  were  continued  on  the  lower  river. 
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The  expenditures  made  in  cleaning  the  river  have  resulted  ia  no 
increased  depth,  but  the  removal  of  snags  and  drifts  has  made  the 
stream  safer  to  navigate  at  medium  and  high  stages.  There  is  no 
navigation  of  account  above  Liberty  other  than  the  rafting  of  logs. 

Owing  to  the  fact  that  the  river  is  not  yet  navigable  to  Dallas,  the 
only  place  at  which  it  can  come  into  active  competition  with  the  rail- 
roads, no  effect  on  freight  rates  has  been  produced.  Inasmuch  as  the 
leading  trunk  lines  of  this  section  are  crossed  by  the  river  at  Dallas, 
there  can  be  no  doubt  that  when  the  river  is  made  navigable  to  this 
point  it  will  result  in  a  considerable  reduction  and  an  immense  saving, 
not  only  in  local,  but  also  in  interstate  freight  rates  in  this  section. 

For  references  to  reports  of  examinations  and  surveys  see  Annual 
Eeport  of  the  Chief  of  Engineers  for  1906,  page  431. 

If  it  be  decided  to  prosecute  this  project  further,  provision  should 
be  made  in  the  shape  of  increased  appropriations. 

July  1,  1908,  balance  unexpended $488,877.64 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909__  125, 000. 00 
Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  3, 1909 75, 000. 00 

Received  from  sale  of  blueprints 11.00 

688,888.64 
June  30,  1909,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $107,026.86 

For  maintenance  of  improvement 12, 996. 14 

120,023.00 

July  1,  1909,  balance  unexpended 568, 865. 64 

July  1,  1909,  outstanding  liabilities 2, 921. 76 

July  1,  1909,  balance  available 565,943.88 

July  1, 1909,  amoimt  covered  by  uncompleted  contracts 367,  712. 31 

Amount  (estimated)  required  for  completion  of  existing  project ^  170, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911,  for  works  of  improvement  and  for  maintenance,  exclu- 
sive of  the  balance  unexpended  July  1, 1909 ^  183, 000. 00 

INLAND  WATERWAY  ON  THE  OOAST  OF  TEXAS. 

The  river  and  harbor  act  of  March  2, 1907,  appropriated  $138,829, 
and  authorized  the  Secretary  of  War  to  enter  into  contract  for  ma- 
terials and  work  to  the  extent  of  $300,000,  all  of  which  has  since  been 
appropriated. 

This  project  embraces  the  improvement  of  the  following  localities: 
West  Galveston  Bay  and  Brazos  River  Canal ;  channel  from  Aransas 
Pass  to  Pass  Cavallo,  including  the  Guadalupe  River  to  Victoria; 
Turtle  Cove  channel  from  Aransas  Pass  to  Corpus  Christi,  Tex. 

The  object  of  the  improvement  is  to  obtain  and  maintain  a  navi- 
gable channel  depth  oi^5  feet  in  a  canal  along  the  coast  of  Texas, 
utilizing  the  lagoons  lying  between  the  islands  and  the  mainland. 
The  improvement  will  develop  a  light-draft  inland  navigation  which 

o  This  estimate  pertains  only  to  the  locks  and  dams,  the  construction  of  which 
has  been  speciflcally  authorized  by  Congress. 

^Of  this  amount  $85,000  is  for  continuing  contract  work  authorized  by  the 
river  and  harbor  act  of  March  2,  1907,  and  $98,000  for  open-channel  work. 
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will  afford  cheap  transportation  by  light-draft  steamers  and  barges 
to  the  coast  country  of  Texas. 

More  and  larger  boats  with  auxiliary  gas  engines  have  been  built 
to  utilize  the  improvement.  Most  of  the  points  to  be  reached  are 
settlements  which  railways  can  not  afford  to  develop,  but  the  im- 
provements are  of  great  importance  to  their  commercial  life. 

The  project  is  alK>ut  70  per  cent  completed. 

No  Junction  of  freight  rates  due  to  this  improvement  has  been 
noticed. 

Amount  expended  under  this  appropriation  to  June  80,  1909,  has 
been  as  follows: 

West  Galveston  Bay  and  Brazos  River  Canal $124,383.29 

Aransas  Pass  to  Pass  Cavallo 45,362.81 

Gundalnpe  River  68,258.00 

Turtle  Cove  channel 122,107.64 

Total  360, 112. 9i 

It  is  proposed  to  apply  the  balance  available  and  amount  esti- 
mated as  a  profitable  expenditure  in  dredging,  snagging,  etc.,  in  ac- 
cordance with  approved  project. 

(a)  West  Oatveston  Bay  and  Brazos  River  Canal. — ^Previous  to 
1908  these  channels  were  carried  under  another  appropriation — ^viz, 
"West  Galveston  Bay  channel,  Texas,  and  mouths  of  adjacent 
streams,  etc." 

West  Galveston  Bay. — ^This  is  a  body  of  water  covering  about  39 
square  miles  and  lies  between  Galveston  Island  and  the  mainland. 
It  extends  from  Galveston  Bay  to  the  west  end  of  Oyster  Bay  and 
is  connected  with  the  Gulf  of  Mexico  by  San  Luis  Pass  at  the  west- 
cm  extremity  of  Galveston  Island  and  with  the  Brazos  River  by  the 
Galveston  and  Brazos  Canal.  The  minimum  depth  of  the  bay  was 
from  2^  to  3  feet. 

The  project  adopted  July  13,  1892,  and  modified  in  1896,  contem- 
plated a  least  deptn  of  5  feet,  at  an  estimated  cost  of  $28,998.80. 

The  work  done  resulted  in  a  channel  100  feet  wide  and  3  to  7>\  feet 
deep  from  Galveston  Bay  to  the  Galveston  and  Brazos  River  Canal. 
Beacons  were  also  erected  to  define  the  channel.  The  channel  sub- 
sequently shoaled  to  18  inches  in  places. 

Amount  expended,  including  maintenance,  to  close  of  the  fiscal 
year  ending  June  30,  1907,  $35,059.69. 

The  maximum  draft  that  can  be  carried  at  mean  low  tide  June  30, 
1909,  is  3  feet. 

For  report  of  examination  upon  which  new  project  is  based  see 
House  Document  No.  640,  Fiftv-ninth  Congress,  second  session. 

From  records  kept  by  the  Gfulf,  Colorado  and  Santa  Fe  Railway 
Company  of  vessels  passing  through  the  draw  of  its  bridge  across 
West  Galveston  Bay  during  the  calendar  year  1908,  5,054  vessels 
used  the  waters  of  West  Galveston  Bay. 

The  U.  S.  dredge  Gen.  11.  M.  Robert  was  engaged  during  the  year 
in  deepening  and  straightening  channel.  Up  to  April  17,  1909,  a 
channel  8  feet  deep,  80  feet  wide  on  bottom,  was  dredged  for  a  dis- 
tance of  8,800  feet,  at  which  time  the  dredge  was  destroyed  by  fire. 
A  channel  was  also  cut  under  drawbridge  and  old  piling  removed. 

Galveston  and  Brazos  River  Canal, — This  canal  was  originally 
dredged  by  the  Galveston  and  Brazos  Navigation  Company.    The 
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original  cut  was  10  miles  long  (made  in  1851-1858),  100  feet  wide  at 
bottom  and  6  feet  deep.  Steamboats  from  145  to  175  feet  long  and 
from  28  to  30  feet  wide  used  the  canal,  carrying  from  550  to  1,200 
bales  of  cotton. 

The  United  States  purchased  the  canal  in  December,  1902,  at  a 
cost  of  $30,000.  The  canal  when  acquired  by  the  United  States  was 
badly  obstructed  with  snags,  drift,  and  silt. 

Previous  to  June  30,  1907,  the  canal  had  been  dredged  for  practi- 
cally its  entire  length  to  a  depth  of  3  feet  at  mean  low  tide  and  width 
of  rrom  35  to  40  feet.  The  bank  had  been  reenforced  at  various 
points  by  brush. 

The  length  of  the  canal  from  west  end  of  Oyster  Bay  to  Brazos 
River  is  8f  miles;  ruling  depth,  3  feet.  The  canal  connects  with 
West  Galveston  Bay  by  a  dredged  channel  across  Oyster  and  Bas- 
trop bays  and  a  new  cut  across  Mud  Island,  shortening  the  old  route 
8i  miles. 

Amount  expended,  including  maintenance,  on  the  canal  up  to  the 
close  of  the  fiscal  year  ending  June  30, 1907,  was  $67,307.66,  of  which 
$30,000  was  for  purchase  of  canal  and  $3,203.97  applied  to  mainte- 
nance. 

The  existing  project,  combining  this  channel  and  West  Galveston 
Bay  channel  under  one  appropriation,  was  adopted  by  the  river  and 
harbor  act  of  March  2,  1907.  and  provides  for  a  channel  40  feet  wide 
and  5  feet  deep,  at  an  estimated  cost  of  $151,529  and  $20,000  an- 
nually for  maintenance. 

The  U.  S.  dredge  Captain  C.  W.  Howell  has  been  engaged  during 
the  year  in  deepening  tne  channel  to  5  feet,  with  1  foot  over  depth,  60 
feet  wide,  for  a  distance  of  36,910  feet. 

A  pile-and-brush  dike  was  built  across  Oyster  Creek,  where  it  had 
cut  through  south  bank  of  canal.  A  new  boom  was  constructed  at  the 
entrance  to  the  canal  into  the  Brazos  River. 

The  canal  is  practically  completed. 

The  combined  project  is  about  70  per  cent  completed. 

Amount  expended  on  existing  project  to  close  of  fiscal  year  ending 
June  30,  1909,  $124,383.29,  of  which  $20,000  was  for  maintenance  of 
the  improvement. 

The  total  amount  expended  on  the  West  Galveston  Bay  and  Brazos 
River  Canal  project  to  June  30, 1909,  is  $226,750.64,  of  which  $30,000 
was  for  the  purchase  of  the  canal  and  $24,589.31  for  maintenance. 

The  maximum  draft  that  can  be  carried  June  30,  1909,  at  mean 
low  tide  over  the  shoalest  part  of  the  channel,  which  is  in  West  Gal- 
veston Bay,  is  3  feet. 

Variation  of  water  surface  is  about  1  foot,  except  at  time  of  Brazos 
River  overflow  and  northers. 

No  commercial  statistics  have  been  obtained. 

Amount  (estimated)  required  for  completion  of  existing  project $20,000.00 

(&)  Channel  from  Aransas  Pass  to  Pass  CavaUo. — ^This  channel 

was  originally  developed  by  the  State  of  Texas  and  private  parties 

and  was  the  old  United  States  mail  route  between  Indianola  and 

Corpus  Christi.    In  1875  vessels  drawing  not  over  3  feet  could  navi- 

.  gate  the  channel. 

The  project,  as  adopted  by  act  of  March  2,  1907,  contemplates  a 
depth  of  5  feet,  40  feet  wide,  from  the  entrance  at  Aransas  Pass  to 
Matagorda  Bay,  a  distance  ox  about  63  miles,  at  a  cost  of  $68,850. 
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The  contract  for  dredging  this  channel  was  continued  during  the 
year  and  is  now  about  90  per  cent  completed. 

Amount  expended  on  existing  project  to  close  of  fiscal  year  ending 
June  30,  1909,  $45,362.81. 

The  maximum  draft  that  can  be  carried  at  mean  low  tide  over  the 
shoalest  part  of  the  proposed  route  is  4  feet. 

Variation  of  water  surface,  about  three-fourths  of  a  foot. 

No  commercial  statistics  have  been  received. 

Beport  of  examination  is  printed  in  House  Document  No.  640, 
Fiftv-ninth  Congress,  second  session. 

(c)  Guadalupe  River^  hay  section, — ^This  channel  connects  the 
mouth  of  the  Guadalupe  River  with  the  channel  from  Aransas  Pass 
to  Pass  Cavallo.  For  the  first  8  miles  there  was  6  feet  of  water, 
shoaling  to  4  feet  at  the  twelfth  mile,  then  through  a  flat  with  about 
2  feet  to  the  mouth  of  the  river  at  the  sixteenth  mile. 

Variation  of  water  surface,  about  three-fourths  of  a  foot. 

The  project  contemplates  a  navigable  waterway  5  feet  deep  and 
40  feet  wide,  at  a  cost  of  $30,000. 

During  the  year  145,983  cubic  yards  of  material  have  been  re- 
moved, giving  a  channel  5  feet  deep  and  40  feet  wide  for  a  distance 
of  15  mues.    The  project  is  about  85  per  cent  completed. 

River  section  to  Victoria^  Tew. — ^The  Guadalupe  River  empties  into 
San  Antonio  Bay,  16  miles  from  the  inland  waterway  on  the  coast  of 
Texas.  Its  width  varies  from  90  feet  at  main  entrance  at  mouth, 
Increasing  to  140  feet  52  miles  above  its  mouth.  The  depth  varies 
from  less  than  3  feet  over  shoals  to  20  feet  at  bends.  Thick  over- 
hanging trees,  numerous  snags,  and  sunken  logs,  together  with  rafts 
of  recent  formation,  are  found  in  the  lower  river.  The  river  was 
formerly  navigated  to  Victoria,  52  miles  from  its  mouth,  but  owing 
to  rafts  navigation  has  been  abandoned  in  recent  years. 

The  project  contemplates  the  removal  of  rafts,  snags,  etc.,  and  the 
dredging  of  shoals  to  5  feet,  at  a  cost  of  $62,700. 

During  the  year  the  U.  S.  combination  snag  boat  and  dredge 
Guadalupe  removed  53,065  cubic  yards  of  material  and  several  miles 
of  snags  and  rafts,  clearing  the  river  from  Victoria,  at  mile  52,  to 
mile  14.  There  has  been  no  uniform  depth  obtained  by  this  work, 
as  the  dredge  has  excavated  only  sufficient  depth  to  enable  it  to 
proceed  down  the  river,  as  the  first  work  to  be  done  was  the  removing 
of  rafts,  snags,  etc. 

Amount  expended  on  existing  project  to  close  of  fiscal  year  ending 
June  30,  1909,  $68,258.60.  - 

From  report  received  from  P.  R.  Austin,  1,150  bales  of  cotton  and 
250,000  feet  of  lumber,  together  with  a  considerable  quantity  of 
other  supplies  and  products,  have  been  transported  over  the  part 
of  the  river  at  present  navigable. 

Report  of  examination  is  printed  in  House  Document  No.  336, 
Fifty-ninth  Congress,  second  session. 

(rf)  Turtle  Cove  cJiannel  between  Aransas  Pass  and  Corpus  Ckristi. — 
This  is  a  natural  depression  between  Harbor  and  Mustang  islands 
connecting  at  high  tide  the  waters  of  Aransas  and  Corpus  Christi  bays. 
It  is  about  13,500  feet  long  and  2,000  feet  wide,  with  approximate 
depth  of  li  feet  below  mean  low  tide. 

Variation  of  water  surface  is  about  1  foot. 
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The  project  contemplates  a  channel  8|  feet  deep  at  mean  low  tide 
and  75  feet  wide  at  the  bottom,  at  a  cost  of  $123,750. 

During  the  year  923,068  cubic  yards  pf  material  was  excavated, 
making  a  channel  8^  to  9  feet  deep  and  75  feet  wide  on  the  bottom, 
from  9  feet  of  water  in  Aransas  Pass  Gorge  near  the  town  of  Tarpon 
to  Corpus  Christi  Bay,  a  distance  of  31,400  feet. 

The  project  has  been  completed. 

Amount  expended  on  existing  project  to  close  of  fiscal  year  ending 
June  30,  1909,  $122,107.64. 

The  maximum  draft  that  can  be  carried  at  mean  low  tide  over  the 
shoalest  part  of  this  locality  is  8|  feet. 

For  report  of  survey,  see  House  Document  No.  338,  Fifty-ninth 
Congress,  second  session. 

One  small  steamboat  and  several  schooners  use  this  channel  in 
transporting  freight  between  Galveston  and  Corpus  Christi. 

This  channel  not  having  been  opened  to  navigation  until  April, 
1909,  practically  no  freight  has  been  carried  through  same  as  yet. 

July  1,  1908,  balance  unexpended $284, 942.  83 

Amount   allotted   from   appropriation   by   river   and   harbor   act 

approved  March  3,  1909 132,000.00 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 55, 000. 00 

Proceeds  of  sales  of  condemned  property ^ .26 

Proceeds  of  sales  of  contract  prints 13. 75 

Collected   from   Postal   Telegraph   Cable   Company   for   dredging 

trench  for  cable 500.00 

472, 456.  84 
June  80,  1909,  amount  expended  during  fiscal  year,  for  works  of 
improvement 266, 222. 79 

July  1,  1909,  balance  unexpended 206,  234. 05 

July  1,  1909,  outstanding  liabilities 19,861.99 

July  1,  1909,  balance  available 186, 372. 06 

July  1,  1909,  amount  covered  by  uncompleted  contracts 18, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project 20,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending 
June  30,  1911,  for  works  of  improvement  and  for  maintenance, 
in  addition  to  the  balance  unexpended  July  1,  1909 100,000.00 

Report  of  Board  of  Engineers,  printed  in  Rivers  and  Harbors  Com- 
mittee Document  No.  3,  Sixty-first  Congress,  second  session,  may  be 
found  herein  under  heading  "  Waterway  Mermentau  River  to  Sabine 
River." 

CHANNEL  FROM  ARANSAS  PASS  HARBOR  TO  CORPUS  CHRISTI,  TEX. 

Following  is  the  letter  of  the  Chief  of  Engineers  submitting  re- 

Sort  on  a  recent  survey,  printed  in  House  Document  No.  678,  Sixty- 
rst  Congress,  second  session : 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington,  February  9,  1910. 

Sir:  I  have  the  honor  to  submit  herewith  for  transmission  to  Ck>ngre8s  re- 
ports dated  June  16,  1909,  and  January  3,  1910,  by  Capt.  J.  C.  Oakes,  Corps  of 
Engineers,  on  preliminary  examination  and  survey  made  in  compliance  with 
an  item  in  the  river  and  harbor  act  of  March  3,  1909,  which  called  for  an 
examination  of  a  channel  from  Aransas  Pass  Harbor  through  Turtle  Cove  to 
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Ck)rpu8  Gliristl,  with  a  view  to  obtaining  a  channel  25  feet  deep  and  of  the 
necessary  width. 

The  river  and  harbor  act  of  March  2,  1907,  adopted  a  project  for  a  channel 
from  Aransas  Pass  through  Turtle  Cove  8i  feet  deep  and  75  feet  wide,  the 
object  of  the  improvement  being  to  give  an  outlet  for  the  commerce  of  Ck)rpn8 
Ghristi.  This  work  lias  been  completed,  a  channel  6  miles  in  length  having 
been  excavated,  at  a  cost  of  about  $122,000.  Persons  interested  in  the  improve- 
ment now  proposed  claim  that  the  improvement  already  effected  is  not  sufficient 
to  permit  of  economical  navigation  bGtv\'een  Ck)rpus  Christi  and  Galveston. 

In  the  opinion  of  the  district  officer  n  chanqel  from  Aransas  Pass  to  Corpus 
Christi  25  feet  deep  would  have  to  be  at  least  200  feet  wide  In  order  to  permit 
navigation  by  vessels  suited  to  the  depth  mentioned.  It  is  his  opinion,  more- 
over, that  in  order  that  the  channel  might  be  reasonably  safe  for  vessels  re- 
quiring a  depth  of  25  feet  the  channel  should  be  300  feet  wide.  Estimates  for 
channels  of  the  dimensions  above  mentioned  were  submitted  by  the  district 
officer,  the  amounts  being  $2,443,202.60  and  $3,340,409.40,  respectively.  In  view 
of  the  great  cost  of  providing  channels  of  the  sizes  mentioned,  the  difficulty  of 
their  maintenance,  and  tl  e  possibility  of  providing  a  suitable  deep-water  port  in 
closer  proximity  to  Aran.-  :is  Pass  which  would  adequately  serve  the  interests  of 
the  adjacent  country,  the  district  officer  was  unable  to  recommend  the  adoption 
of  either  of  these  projects.  Believing,  however,  that  such  improvement  as  could 
be  effected  at  reasonable  cost  was  Justifiable,  he  recommended  a  channel  150 
feet  wide  and  15  feet  deep,  to  cost  $541,850.20. 

The  Board  of  Engineers  for  Rivers  and  Harbors  was  unable  to  agree  with  the 
district  officer  as  to  the  advisability  of  providing  the  channel  recommended  by 
him,  since  to  obtain  a  depth  of  15  feet  would  require  dredging  a  distance  of 
about  20  miles,  for  half  of  which  distance  the  channel  would  be  in  the  most 
exposed  part  of  Corpus  Christi  Bay.  Estimates  were  therefore  made  for  a 
channel  12  feet  deep  and  150  feet  wide,  which  will  cost  $271,900  with  an  annual 
maintenance  charge  of  $50,000,  and  a  channel  12  feet  deep  and  100  feet  wide, 
which  win  cost  $207,900  with  an  annual  maintenance  charge  of  $35,000.  The 
distance  over  which  dredging  would  have  to  be  done  under  these  projects  would 
be  almost  10^  miles.  After  considering  the  matter  further,  the  board  con- 
cluded that  the  benefits  to  general  commerce  at  this  time  would  not  be  sufficient 
to  Justify  the  undertaking  of  the  work  in  question. 

After  considering  all  the  facts,  including  the  amount  of  commerce  potentially 
tributary  to  this  locality,  I  have  to  report  that  in  my  opinion  it  is  not  advisable 
for  the  Government  to  undertake  at  this  time  the  excavation  of  a  channel  25 
feet  deep  from  Aransas  Pass  through  Turtle  Cove  to  Corpus  Christi.  However, 
in  view  of  the  great  cost  and  present  condition  of  Aransas  Pass  Harbor  and  the 
probable  length  of  time  that  will  elapse  before  a  deep-water  port  with  proper 
railway  feeders  and  terminal  facilities  can  be  provided  in  close  proximity  to 
the  harbor  entrance  at  Aransas  Pass,  it  is  my  opinion  that  It  is  advisable  for 
the  General  Government  to  provide  a  channel  from  Aransas  Pass  through 
Turtle  Cove  to  Corpus  Christi  12  feet  deep  and  100  feet  wide,  at  a  cost  of 
$207,900,  with  $35,000  annually  for  maintenance.  This  work  should  be  regarded 
as  experimental  to  a  certain  extent  and  undertaken  in  order  to  secure  some 
immediate  benefit  from  the  large  expenditure  ninde  at  the  Aransas  Pass  Harbor 
entrance  in  advance  of  the  creation  of  a  deep-water  port  in  that  vicinity. 

Attention  is  invited  to  the  fact  that  the  $207,900  estimated  as  the  cost  of  the 
channel  recommended  by  me  includes  an  item  of  $50,000  for  a  government 
dredge.  The  entrance  of  the  channel  from  Turtle  Cove  to  Corpus  Christi  Bay 
is  exposed  and  will  shoal  constantly,  and  If  a  channel  of  this  depth  is  to  be 
maintained  at  all,  a  dredge  must  be  available  for  the  prompt  removal  of  shoals 
as  quickly  as  they  form.  My  recommendation  of  this  project  should  be  under- 
stood as  based  on  the  supposition  that  such  legislative  action  will  be  taken  as 
will  allow  the  channel  to  be  properly  maintained  at  the  depth  recommended. 
Very  respectfully, 

W.  L.  Marshall. 
Chief  of  Engineers,  V,  8.  Army. 


426  RIVER  AND  HARBOR  B[LL. 

CYPRESS  BAYOU,  TEXAS  AND  LOUISIANA. 

During  the  period  of  the  great  raft  in  Red  River  the  bottom  lands 
of  Cypress  Bayou  were  flooded — became  lakes — and  afforded  a  navi- 
gable route  from  Red  River,  near  Shreveport,  La.,  to  Jefferson,  Tex., 
65  miles.  Work  by  the  United  States  for  the  improvement  of  this 
route  commenced  in  1872,  and  from  1872  to  1879  $94,000  was  appro- 
priated for  the  purpose.  The  funds  were  expended  for  dredging  and 
straightening  the  channel,  removing  stumps,  snags,  and  logs,  and 
cutting  leaning  timber.  This  work  was  completed  in  1880,  but  on 
account  of  its  temporary  nature  appropriations  and  allotments  aggre- 
gating $39,701.33  were  made  for  maintenance. 

The  removal  of  the  raft  and  the  subsequent  closure  of  outlets  and 
construction  of  levees  down  the  right  bank  of  Red  River  from  the 
hills  in  Arkansas  to  near  Shreveport,  La.,  cut  off  the  water  supply 
of  the  lakes,  which,  in  conjunction  with  the  quicker  drainage  result- 
ing from  the  lowering  of  the  bed  of  Red  River,  gradually  caused 
them  to  dry  up.  In  consequence  the  period  of  navigation  shortened 
from  year  to  year  until  1897,  when  Doats  from  Red  River  ceased 
pMng  altogether. 

The  existing  project  is  practically  for  maintenance  by  cleaning  and 
clearing  the  bayou  and  lakes  between  Jetferson,  Tex.,  and  Moorings- 
port,  La.,  of  snags  and  other  recurring  obstructions. 

The  amount  expended  to  June  30,  1909,  was  $142,824.28  for  im- 
provement and  maintenance  and  $12,613.05  for  surveys.  The  work 
of  maintenance  so  merges  into  the  work  of  improvement  that  it  is 
difficult  to  state  just  what  portion  of  the  expenditures  was  for  main- 
tenance and  what  for  improvement. 

The  water  supply  of  the  drainage  basin  of  the  lakes  has  been  re- 
duced so  greatly  and  the  channel  of  Red  River  above  Shreveport 
has  lowered  so  much  that  steamboats  now  can  cross  Albany  flats,  at 
foot  of  the  lake,  only  at  rare  intervals  during  exceptionally  hi^h 
stages  of  Red  River  or  after  heavy  rains  in  the  drainage  basin  of  the 
lakes. 

The  work  of  removing  obstructions  now  in  progress  has  rendered 
navigation  safer  between  Jefferson  and  Mooringsport  and  has  con- 
sequently caused  come  increase  in  the  quantity  of  such  local  naviga- 
tion. This  navi^tion,  by  giving  access  to  a  competing  railroad,  has 
resulted  in  keeping  freight  rates  somewhat  below  those  existing  in 
neighboring  sections. 

From  August,  1908,  to  February,  1909,  the  quarter  boat  was  en- 
aged  in  removing  obstructions  to  navigation  between  Jefferson, 
"ex.,  and  Mooringsport,  La.     The  remainder  of  the  time  the  boat 
was  out  of  commission  on  account  of  high  water  and  lack  of  funds. 

The  amount  estimated  for  maintenance  of  improvement  during 
the  fiscal  year  ending  June  30,  1911,  is  for  continuing  the  work  or 
cleaning  the  channel  of  obstructions  to  navigation. 

July  1,  1908,  balance  unexpended $3,63&02 

Amount  allotted  from  appropriation  by  river  ^nd  harbor  act  approved 
March  3, 1909 6, 000. 00 

9,638.02 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement     3, 374. 02 
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July  1,  1909,  balance  unexpended $6, 264. 00 

July  1, 1909,  outstanding  liabilities 82. 19 

July  1, 1909,  balance  available 6, 181. 81 

Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June 
30,  1911,  for  maintenance  of  improvement,  exclusive  of  the  balance 
unexpended  July  1,  1909 6, 000. 00 

WATERWAY   BETWEEN    JEFFERSON,    TEX.,   AND    8HREVEP0RT,   LA. 

The  following  reports  of  the  Board  of  Engineers,  on  preliminary 

examination  and  survey ^re  concurred  in  by  the  Chief  oi  Engineers 

and  printed  in  House  Document  No.  220,  Sixtieth  CSongress,  first 

session : 

Board  of  Engineebs  fob  Rivers  and  Harbors, 

Waahington,  D.  C,  Bepiember  SO,  1907. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

The  waterway  between  Jefferson,  Tex.,  and  Shreveport,  La.,  about  65  miles 
In  length,  consists  of  Cypress  Bayou,  Fairy  Lake  (now  called  Caddo  Lake), 
Big  and  Little  Willow  Passes,  Soda  Lake,  Twelvemile  Bayou,  and  Red  River. 
Many  years  ago  this  waterway  was  navigable  practically  the  year  round,  and 
Jefferson  was  an  important  shipping  point,  its  water-borne  commerce  being 
quite  large.  The  removal  of  the  raft  in  Red  River  resulted  in  the  cutting  out 
of  its  bed  and  the  consequent  lowering  of  its  surface,  which  was  followed  by 
the  partial  draining  of  the  waterway  between  Jefferson  and  Shreveport,  as  this 
was  connected  in  many  places  with  Red  River.  This  lowering  of  the  water 
surface  has  now  reached  a  point  which  practically  prevents  navigation  in  the 
lower  part  of  the  waterway,  but  the  upper  portion  from  Jefferson  to  the  foot 
of  Caddo  Lake  is  still  navigable  for  light-draft  vessels  practically  the  year 
round.  The  slope  of  this  section  is  very  slight  and  the  construction  of  the 
dam  now  proposed  would  convert  this  into  a  pool  some  38  miles  in  length. 

Much  of  the  slope  between  Caddo  lAke  and  8hreveix)rt  is  concentrated  in  a 
short  distance  in  what  is  known  as  the  "  falls,"  which  is  in  effect  a  series  of 
rapids.  Owing  to  the  sedimentary  nature  of  the  material  over  which  the  rapids 
pass  they  are  constantly  working  upstream,  draining  the  pools  as  they  proceed. 
It  appears  evident  that  if  this  process  continues  the  falls  will  eventually  reach 
and  drain  Caddo  Lake  and  Cypress  Bayou,  and  destroy  the  existing  navigation 
between  Jefferson  and  Mooringsport.  The  object  of  the  proposed  dam  is  to 
maintain  a  navigable  depth  through  Cypress  Bayou  and  Caddo  Lake,  and  to 
arrest  the  progress  of  the  falls  at  the  point  where  the  dam  will  be  located. 

Several  plans  have  recently  been  devised  to  overcome  the  difficulties  of  navi- 
gating this  waterway,  but  none  of  them  have  been  adopted.  Under  authority 
of  the  act  of  March  3,  1905,  a  survey  was  made  of  a  part  of  this  waterway  and 
a  plan  proposed  for  its  Improvement  which  involved  the  construction  of  a  lock 
and  dam  at  the  foot  of  Caddo  Lake  and  the  dredging  of  a  channel  from  that 
point  to  Red  River.  The  cost  of  this  project  was  thought  to  be  in  excess  of 
probable  benefits  and  its  adoption  was  not  recommended.  Dredging  in  the 
channel  below  the  lock  and  dam  represented  a  large  part  of  the  cost  of  the 
project,  this  item  alone  amounting  to  $200,000  out  of  a  total  of  $525,000. 

The  plan  now  proposed  is  the  construction  of  a  dam  only,  omitting  the  lock 
and  dredging  below.  This  will  limit  navigation  to  the  section  of  waterway 
above  the  dam,  but  this  is  where  the  existing  commerce  is  and  where  an  Im- 
provement will  be  of  greatest  benefit.  Moreover,  if  future  conditions  should 
arise  making  it  desirable  to  carry  navigation  through  to  Shreveport,  a  lock 
could  be  constructed  in  connection  with  the  dam  as  formerly  proposed. 

This  waterway  has  been  under  improvement  for  a  number  of  years,  about 
$140,000  having  been  expended.  The  preservation  and  further  improvement  of 
navigation  between  Jefferson  and  Mooringsport  is  particularly  desired,  as  this 
will  stimulate  competition  with  the  railroads  at  those  two  points.  Experience 
in  this  section  of  country  indicates  that  competition  thus  created  and  maintained 
will  result  In  considerable  reduction  in  freight  charges  and  material  benefits 
to  the  community. 

The  amount  of  commerce  now  existing  on  this  waterway  is  not  large,  due  in 
a  measure  at  least  to  the  unsatisfactory  and  unreliable  condition  of  the  chan- 


428  BIVEB  AND  HABBOB  BILL. 

nel.  New  industries  are  reported  at  Jefferson  and  new  mills  on  the  lake  and 
bayou,  and  it  is  believed  from  information  presented  that  the  proposed  improve- 
ment would  result  in  the  development  of  sufficient  commerce,  coupled  with  its 
influence  on  freight  rates,  to  Justify  the  United  States  in  undertaking  the  work, 
unless  it  should  appear  upon  further  examination  that  the  cost  of  the  dam  will 
be  excessive.  The  district  officer  states  within  that  the  cost  of  the  dam  would 
be  about  $100,000.  It  is  presumed  that  the  estimate  is  taken  from  the  former 
survey  and  is  approximate,  and,  therefore,  it  is  recommended  that  the  district 
officer  be  given  an  opportunity  to  revise  it  if  deemed  necessary.  It  is  believed 
that  no  additional  funds  will  be  required  for  this  purpose. 


Washington,  D.  C,  November  11, 1907. 

Bespectfully  returned  to  the  Chief  of  Engineers,  TJ.  S.  Army. 

The  district  officer  confirms  the  approximate  estimate  contained  in  his  report 
on  preliminary  examination,  which  places  the  cost  of  the  dam  at  the  foot  of 
Caddo  Lake  at  $100,000. 

Believing  this  amount  is  not  unreasonable  when  compared  with  probable 
benefits,  the  Board  is  of  opinion  that  it  is  advisable  for  the  General  Government 
to  undertake  the  improvement  of  the  waterway  connecting  Jefferson,  Tex.,  with 
Shreveport,  La.,  by  the  construction  of  a  dam  at  the  foot  of  Caddo  Lake,  as 
proposed  by  the  district  officer. 

For  the  Board : 

D.   W.   LOCKWOOD, 

Colonel,  Corps  of  Engineers, 
Senior  Member  of  the  Board, 

Speaking  of  this  improvement,  Hon.  O.  B.  Colquitt,  a  member  of 
the  railroad  commission  of  the  State  of  Texas,  says : 

I  assume  that  with  the  navigation  of  Cypress  Bayou  up  to  Jefferson  that 
the  same  rates  would  apply  to  Jefferson  that  now  apply  to  Shreveport,  La. 
Estimating  the  benefits  accordingly,  I  think  that  20  per  cent  of  the  freight 
charges  between  the  points  named  above  would  be  saved  to  shippers,  or  a 
sum  approximating  $250,000  per  annum  would  be  saved  to  the  people  of  that 
section  of  Texas.  With  navigation  up  to  Jefferson  I  am  of  the  opinion  that 
the  traffic  passing  through  that  place  and  on  to  the  stations  between  those 
named  on  the  Texas  and  Pacific  would  increase  20  per  cent  over  the  amount 
given  in  the  figures  above. 

I  have  not  heard  from  the  auditor  of  the  Cotton  Belt  road,  but  think  it  safe 
to  say  that  with  the  navigation  of  Cypress  Bayou  up  to  Jefferson,  and  with 
water  rates  applying  to  that  point,  the  rates  prescribed  by  the  Texas  railroad 
commission  would  base  on  Jefferson,  and  all  north  Texas  rates  would  be  re- 
duced from  10  to  83i  per  cent  on  those  which  now  apply  to  that  section.  In 
many  cases  the  reductions  would  even  be  greater,  and  the  saving,  in  my  humble 
jud^ent,  would  easily  equal  one-half  million  per  annum  to  the  freight  payers 
of  north  and  northeast  Texas. 

Assuming  that  Mr.  Colquitt's  computations  are  correct,  and  assum- 
ing further  that  the  improvement  to  be  made  on  Sulphur  River  will 
g'lve  half  the  estimated  benefits  without  any  improvement  of  the 
ypress,  it  would  still  appear  as  if  this  improvement  would  result 
in  a  saving  of  $250,000  a  year  to  the  inhabitants  of  northeast  Texas. 

SULPHUR   RIVER,  TEXAS   AND   ARKANSAS. 

Sulphur  River  for  about  150  miles  from  its  mouth  is  from  150  to 
200  feet  wide,  with  navigable  depths,  except  for  a  few  shoals.  The 
banks  are  as  a  rule  firm  and  stable.  The  stream  is,  however,  badly 
obstructed  by  snags  and  sunken  logs. 

In  1896  and  1897  the  sum  of  $2,488.99  was  expended  on  snagging 
operations. 


BIYER  AND  HABBOB  BILL.  429 

The  existing  project  was  adopted  by  the  river  and  harbor  act  of 
March  2,  190?,  and  contemplates  improvement  of  150  miles  of  the 
river  above  the  Red  River  by  dredging  and  operation  of  a  snag  boat, 
at  an  estimated  cost  of  $36,000,  assmning  that  a  United  Stat^  boat 
is  available.  Operations  during  the  year  consisted  in  removal  of 
snags  and  other  obstructions  by  means  of  a  quarter  boat. 

At  the  close  of  the  fiscal  year  $16,968.81  had  been  expended  on  this 
project. 

Owing  to  the  poor  navigable  condition  of  the  stream  at  present  no 
commerce  of  any  account  has  developed.  As  the  stream  drains  a 
very  rich  section  of  the  country  it  is  expected  that  it  will  be  exten- 
sively used  when  improved,  and  that  some  reduction  in  freight  rates 
will  result 

It  is  proposed  to  expend  the  available  funds  and  the  additional 
appropriation  recommended  in  clearing  the  river  of  obstructions  and 
dredgmg  where  necessary. 

For  reference  to  reports  of  examinations  and  surveys  see  Annual 
Report  of  the  Chief  of  Engineers  for  1907,  page  457. 

July  1,  1908,  balance  unexpended $27,860.84 

June  30,  1909,  amount  eicpended  during  fiscal  year,  for  works  of  Im- 
provement        8,  829. 65 

July  1,  1909,  balance  unexpended 19,031.19 

July  1,  1909,  outstanding  liabilities 430.30 

July  1,  1909,  balance  available 18, 600. 88 

Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June 
30, 1911,  for  maintenance  of  Improvement,  exclusive  of  the  balance 
unexpended  July  1,  1909 15,000.00 

OUACHTTA  RIVSB,  ABKANSAS  AND  liOUISIANA. 

The  improvement  of  Ouachita  River  by  the  United  States  com- 
menced in  1871.  At  that  time  navigation  was  much  obstructed  at  all 
stages  by  snags,  sunken  logs,  wrecks,  leaning  and  caving  trees,  etc., 
and  the  greater  part  of  the  river  was  unnavigable  at  low  water  on 
account  of  numerous  rock,  gravel,  and  sand  bars. 

The  project  of  1871  contemplated  temporary  improvement  from 
Trinity,  La.,  to  Arkadelphia,  Ark.,  by  removal  of  snags,  etc«  and  by 
dredging  the  worst  bars.  In  1872  a  project  was  adopted  for  loclss 
and  dams  to  give  4  feet  depth  from  Trinity,  La.,  to  Camden,  Ark., 
but  was  abandoned  two  years  later.  The  project  under  whicn  work 
continued  after  1874  contemplated  the  removal  of  snags,  Ioot,  wrecks, 
leaning  timber,  etc.,  obstructing  navi^tion  below  Camden,  Ark. 
The  66  miles  known  as  Black  Kiver,  below  Trinity  to  Red  Rivei^ 
Louisiana^  was  added  to  the  project  in  1884.  The  amount  expended 
on  the  original  and  modified  projects  prior  to  operations  under  the 
existing  project  was  $614,802.19. 

The  existing  project,  brides  a  continuation  of  snagging  work,  con- 
templates the  construction  of  eight  locks  and  movable  dams  to  afford 
a  navigable  depth  of  6^  feet  from  the  mouth  of  Black  River,  Louisi- 
ana, upstream  to  a  point  10  miles  above  Camden,  Ark.  (360  miles), 
as  set  forth  in  House  Document  No.  448,  Fifty-seventh  Congress, 
first  session  (Report  Chief  of  Engineers,  1902,  p.  1486).    The  change 
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of  site  of  Lock  and  Dam  No.  2,  referred  to  in  last  year's  report  (Re- 
port Chief  of  Engineers,  1908,  p.  490),  will  eliminate  Lock  and  L>ain 
No.  1  from  the  project.  The  latter  was  adopted  in  part  by  provisions 
of  the  river  and  harbor  acts  of  June  13,  1902,  and  March  3,  1905, 
authorizing  continuing  contracts  for  building  Lock  and  Dam  No.  4, 
near  Monroe,  La.,  and  Lock  and  Dam  No.  6,  near  Roland  Raft,  Ark., 
completing  the  survey  for  locks  and  dams,  and  maintenance  of  prior 
work.  The  river  and  harbor  act  of  March  2,  1907,  authorized  con- 
tinuing contracts  for  the  construction  of  Lock  and  Dam  No.  2,  near 
Catahoula  shoals,  Louisiana,  and  Lock  and  Dam  No.  8^  near  Franklin 
shoals,  Arkansas. 

The  amount  expended  under  the  existing  project  to  June  30,  1909, 
was  $516,802.10  (including  $1,750.26  derived  from  sales).  Of  this 
amount  $11,786.73  has  b^n  applied  to  completion  of  survey  and 
$122,471.29  to  maintenance. 

A  contract  for  building  Locks  and  Dams  Nos.  4  and  6,  let  Septem- 
ber 7,  1904,  provided  for  their  completion  by  December  31,  1906,  but 
this  time  limit  was  waived.  Work  commenced  October  28,  1904, 
but  abnormally  high-river  stages  limited  the  time  of  actual  construc- 
tion to  two  hundred  and  ten  working  days  during  the  fiscal  years 
1905,  1906,  1907,  and  1908.  Previous  gauge  records  for  fourteen 
years,  from  July,  1890,  to  July,  1904,  showed  the  yearly  average  work- 

!*ng  stage  (below  10  feet  on  the  Monroe  gauge)  to  be  one  hundred  and 
:orty-one  working  days.  On  June  30,  1908,  the  condition  of  the 
work  was  as  follows :  On  the  basis  of  work  done,  Lock  and  Dam  No. 
4  about  20  per  cent  completed.  Lock  and  Dam  No.  6  about  8  per  cent 
completed.  On  the  basis  of  work  done  and  material  delivered,  Lock 
and  Dam  No.  4  is  about  31  per  cent  completed,  and  Lock  and  Dam 
No.  6  about  11  per  cent  completed.  Nothing  further  was  done  by 
the  contractors,  and  their  contract  was  terminated  by  an  agreement 
dated  October  22,  1908,  under  which  the  contractor's  plant,  material, 
and  buildings  were  transferred  to  the  United  States.  Construction 
work  at  Lock  No.  4  was  undertaken  at  once  by  hired  labor,  but  the 
date  on  which  the  contract  was  terminated,  the  condition  of  the  plant 
and  cofferdam  left  by  the  contractor  precluded  the  hope  of  accom- 

f)lishing  any^  important  amount  of  permanent  construction  during  the 
ow-water  season  of  1908.  Barges,  machinery,  camp  buildings,  etc, 
were  repaired,  and  as  soon  as  the  necessary  plant  could  be  prepared 
the  worK  of  reenforcing  the  cofferdam  made  necessary  by  scour  in 
the  river  was  commenced  and  continued  during  the  remainder  of  the 
season.  Since  the  termination  of  the  low  water  in  Febi-uary,  1909, 
further  work  was  continued  in  preparing  plant,  buildings,  and  ma- 
terial for  active  operations  during  the  coming  low-water  period. 

Proposals  for  building  Lock  6  were  advertised  for  two  months,  but 
only  one  bid  was  received,  aggregating  $213,190.50,  upon  the  esti- 
mates of  quantities  used  for  can vassing  oids.  The  price  bid  for  con- 
crete work,  which  is  the  controlling  factor,  was  considerably  in  excess 
of  the  corresponding  unit  price  in  the  contract  of  1908  for  Ix>ck  2,  and, 
after  reserving  from  the  appropriation  the  amount  necessary  for  com- 
pleting Lock  4  without  tne  dam,  the  balance  available  was  insuffi- 
cient to  cover  the  cost  of  the  construction  contemplated  at  Lock  6, 
and  the  bidder  declined  to  perform  a  less  amount  of  work  at  his  unit 
prices.  Paragraph  10  of  the  sundry  civil  act  approved  March  4, 1909, 
rendered  funds  which  it  was  expected  to  employ  for  work  at  Lock  6 
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not  available,  but  this  difficulty  was  removed  by  Congress  and  infor- 
mation relative  thereto  furnished  the  district  officer  June  28,  1909. 

On  account  of  the  longer  time  required  for  construction  of  Locks 
and  Dams  4  and  6  than  originally  estimated,  due  to  the  failure  of  the 
contractors  to  complete  their  contract,  together  with  the  scour  which 
has  taken  place  in  the  river  at  Lock  and  Dam  No.  4  coincident  with 
this  delay,  and  on  account  of  additions  to  the  original  designs  thought 
necessary  to  secure  the  work,  etc.,  the  amount  estimated  as  required 
to  complete  the  existing  project  as  far  as  it  refers  to  these  two  locks 
and  dams  has  been  increasea  $439,000. 

Proposals  for  building  Lock  and  Dam  No.  2  at  Harrisonburg,  La., 
were  advertised  for  two  months,  and  two  bids  for  the  work  were 
received;  but  they  exceeded  the  sum  authorized  for  construction  of 
both  lock  and  dam)  and  a  contract  was  made  August  7, 1908,  with  the 
lowest  bidder,  to  build  the  lock  alone  at  an  estimated  cost  of 
$296,694.50,  exclusive  of  engineering  and  contingencies.  This  con- 
tract provides  for  completion  of  the  lock  within  two  hundred  and 
fifty  working  days  during  which  natural  conditions  are  such  as  to 
permit  work  inside  of  the  cofferdam.  The  contractor  commenced 
work  promptly  and  erected  camp  buildings,  assembled  plant,  and 
conmienced  the  construction  of  the  cofferdam.  The  latter  work 
was  continued  as  the  river  stage  permitted  until  February  6,  when  the 
round  piling  therefor  had  been  driven  and  the  upper  line  of  waling 
placed  with  the  exception  of  a  60-foot  gap  left  lor  the  passage  ox 
barges.  During  the  remainder  of  the  year  the  contractor  continued 
preparations  for  further  work  during  the  coming  low-water  season. 

At  Lock  No.  8  work  by  hired  labor,  which  was  commenced  in 
December,  1907  (see  report  for  1908,  p.  1570),  was  continued,  and  the 
mound,  the  machine  shop,  and  all  camp  buildings  except  an  auxiliary 
cement  storehouse  at  the  concrete-mixer  platform  were  completea. 
On  June  30,  1909,  the  cofferdam,  except  a  gap  of  40  feet  at  the  lower 
outer  comer,  and  excavation  for  the  lock  foundation  were  practically 
completed.  A  considerable  amount  of  material  for  permanent  con- 
struction, including  round  and  sheet  piling,  sand  and  gravel,  cement, 
and  embedded  metal  had  been  procured  and  further  preparations 
made  for  proceeding  with  permanent  construction. 

During  the  fiscal  year  ending  June  30,  1909,  snagging  work  for 
maintenance  extended  from  the  mouth  of  Black  River,  Louisiana,  to 
Camden,  Ark.,  350  miles  upstream,  with  greatly  beneficial  results, 
and  about  5,141  cubic  yards  of  mud  and  gravel  were  excavated  from 
the  channel  at  Catahoula  shoals,  Louisiana,  in  making  a  cut  60  feet 
wide  and  450  feet  long.  This  work  increased  the  depth  from  about 
40  inches  to  near  9  feet. 

Besides  the  slack-water  improvement  the  work  heretofore  done  has 
consisted  chiefly  of  the  removal  of  snags,  logs,  wrecks,  leaning  tim- 
ber, tree  slides,  etc.,  for  the  purpose  of  maintaining  navigation  and 
the  improvement  of  Catahoula  shoals,  a  rock  and  gravel  bar  about 
20  miles  above  Trinity,  La.,  where  the  available  depth  at  low  water 
was  increased  from  15  to  40  inches.  At  moderately  high  stages,  or 
for  six  to  seven  months  of  the  year,  New  Orleans  steamboats  ascend 
the  river  to  Camden,  Ark.;  at  medium  stages  they  run  to  Monroe, 
La.,  but  during  the  periods  of  low  water  Harrisonburg,  La.,  72  miles 
above  Eed  Biver,  is  considered  the  head  of  navigation,  though  small 
local  packets  make  trips  between  points  on  the  river  above.    The 


482  RIVER  AND  HARBOR  BILL. 

maximum  draft  that  can  be  carried  at  mean  low  water  is  SJ  feet  to 
Harrisonburg,  La.,  IJ  feet  to  Monroe,  La.,  and  8  inches  to  Camdeni 
Ark.  The  range  between  high  and  low  water  at  the  several  gauge 
stations  on  Ouachita  River  is  as  follows:  Camden,  Ark.,  44.2  feet; 
Monroe,  La.,  48.6  feet;  Riverton,  La.,  61.3  feet,  and  Jonesville,  La., 
54.1  feet.  Camden,  Ark.,  is  considered  the  head  of  navigation,  but 
at  high  stages  the  river  is  navigable,  in  fact,  to  Arkadelphia,  Ark. 

The  commerce  of  Ouachita  River  and  its  tributaries  is  considerable, 
and  consists  of  shipments  of  cotton,  cotton  seed,  lumber,  staves,  saw 
logs,  and  miscellaneous  articles,  with  return  freights  of  general  mer- 
chandise and  plantation  supplies.  Most  of  the  cotton  is  shipped  to 
New  Orleans,  and  large  quantities  of  staves  for  export  are  sent  to 
that  city.  The  volume  of  commerce,  as  reported  for  nineteen  years, 
ranges  between  73,679  and  313,863  tons  per  annum,  with  values  esti- 
mated at  $3,243,200  to  $10,234,250.  The  average  is  176,968  tons, 
valued  at  $6,220,150.  The  variations  are  due  to  crop  yields,  the 
uncertainty  of  navigation,  droughts,  and  other  causes,  and  the  im- 
provement by  locks  and  dams  is  for  an  extension  of  benefits  by 
affording  navigation  to  Camden  the  yetfr  round. 

The  project  has  effected  a  reduction  of  railroad  rates  from  New 
Orleans  to  Monroe,  La.,  and  points  below  to  meet  the  steamboat 
rates.  The  territory  above  Monroe  was  opened  to  railroad  traffic  a 
few  years  ago,  but  the  lines  as  yet  have  not  met  the  water  rates. 
During  periods  of  navigation  the  rate  on  cotton  from  Monroe  to  New 
Orleans  is  $1.25  per  bale,  but  when  navigation  is  suspended  this 
rate  is  advanced  to  $1.75  per  bale.  Railroad  rates  from  Monroe,  La., 
to  inland  towns,  as  a  rule,  are  greatly  in  excess  of  those  to  points 
where  there  is  water  competition. 

For  more  extended  information  respecting  this  improvement,  ref- 
erence is  invited  to  the  report  of  1895  (p.  1887)  and  to  subsequent 
reports  of  the  district  officers. 

An  index  to  reports  of  examinations  and  surveys  was  published  in 
the  Report  of  the  Chief  of  Engineers,  1904,  page  389. 

The  estimated  amount  of  $513,000  that  can  be  profitably  expended 
in  the  fiscal  year  ending  June  30^  1911,  in  addition  to  the  balance 
unexpended  July  1,  1909,  will  be  applied  to  continuing  construction 
of  locks  and  dams ;  to  removing  obstructions,  including  snags,  over- 
hanging trees,  drift,  etc.;  and  to  maintaining  and  operating  snag 
and  dredge  boats.  This  additional  work  is  necessary  to  make  the 
improvement  available  and  for  maintenance  and  the  extension  of 
benefits. 

The  short  working  season  on  Ouachita  River,  the  alluvial  nature 
of  the  river  bottom,  which  requires  the  use  of  piling  for  foundations 
in  lock  and  dam  structures,  the  necessity  of  obtaming  detailed  in- 
formation as  to  the  character  of  the  underlving  material,  and  the 
desirability  of  making  tests,  plans,  and  local  surveys  render  it  ad- 
visable to  have  funds  available  for  expenditure  in  preliminary  work 
at  lock  and  dam  sites  proposed  in  the  general  project  for  improve- 
ment other  than  those  for  which  funds  have  been  provided.  Such  a 
provision  would  expedite  the  work  when  funds  for  construction  are 
provided  and  would  permit  of  an  economical  arrangement  for  labor 
and  plant.  It  is  recommended  that  $8,000  be  provided  for  these 
purposes. 
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July  1,  1908,  balance  unexpended $664,246.11 

Amount  received  from  sales  of  property 177. 66 

Amount  appropriated  by  sundry  civil  act  approved  March  4, 1909.  176, 136. 00 
Amounts  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  3,  1900 160,000.00 

1, 000, 667. 76 
June  30,  1909,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $166,286. 66 

For  constructing  snag  boat 13, 592. 18 

For  maintenance  of  Improvement 21,664.06 

201, 642. 79 

July  1,  1909,  balance  unexpended 799,014.97 

July  1,  1909,  outstanding  liabilities 18,812.62 

July  1,  1909,  balance  available 780,202.46 

July  1, 1909,  amount  covered  by  uncompleted  contracts 302, 904. 82 

Amount  (estimated)  required  for  completion  of  existing  project..      608,000.00 

Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June 
30,  1911,  for  works  of  Improvement  and  for  maintenance,  ex- 
clusive of  the  balance  unexpended  July  1,  1909 513, 000. 00 

ABKANSAB  BTVEB,  ABKAKSA8. 

In  its  original  condition  the  channel  of  the  river  was  greatly 
obstructed  by  shifting  sand  bars  and  numerous  snags  in  its  lower 
reaches,  and  by  gravd  and  rock  shoals  and  some  snags  in  its  upper 
reaches.  Navigation  was  difficult  and  uncertain  at  medium  and  low 
stages,  and  during  periods  of  extreme  low  water  was  impossible. 

?rior  to  act  of  Congress  approved  June  18,  1902,  the  work  on 
this  river  was  carried  on  under  two  general  projects — one  entitled 
"  Removing  obstructions  in  Arkansas  Kiver,  Arkansas  and  Kansas," 
the  other  "Improving  Arkansas  River,  Arkansas." 

The  original  project  for  "  Removing  obstructions  in  Arkansas 
River,  Arkansas  and  Kansas"  (act  July  3,  1832),  was  to  remove 
snags  and  wrecks.  Subsequently  this  project  was  enlarged  to  include 
removing  bars  by  wing  dams,  and  many  of  the  appropriations  were 
made  for  this  work  in  combination  with  other  rivers.  By  act  of 
March  3,  1879,  Congress  adopted  an  additional  project — ^that  of 
improving  the  river  fetween  Fort  Smith,  Ark.,  and  Wichita,  Kans.. 
by  removing  th^  snags  and  rocks  and  constructing  dams  at  some  oi 
the  worst  shoals.  Later  these  projects  were  merged  into  one,  making 
the  project  extend  from  the  mouth  of  the  river  to  Wichita.  Under 
these  projects  there  was  expended  to  June  30,  1902,  $968,266.81. 

The  original  projects  for  "  Improving  Arkansas  River,  Arkansas," 
were  local  and  had  in  view  the  permanent  improvement  of  the  river 
at  Fort  Smith,  Van  Buren,  Dardanelle,  and  Fine  Bluflf.  By  act  of 
August  11, 1888,  Congress  adopted  a  general  project,  namely: 

That  the  Secretary  of  War  shall  expend  the  appropriation  under  this  head 
with  reference  to  the  final  improvement  of  this  river  ns  contemplated  in  the 
Report  of  the  Chief  of  Engineers  for  the  year  ending  July  first,  eighteen  hundred 
and  eighty-five,  and  as  authorized  in  the  act  for  the  Improvement  of  rivers  and 
harbors  approved  August  fifth,  eighteen  hundred  and  eighty-six,  and  in  Ilouoe 
Executive  Document  Numbered  Ninety,  Forty-ninth  Congress,  first  session ;  said 
methods  to  be  applied  as  the  Secretary  of  War  may  direct  at  such  points  between 
Wichita,  Kansas,  and  the  navigable  mouth  of  the  Arkansas  River  at  its  junction 
with  the  Mississippi  River  as  he  may  deem  for  the  best  interest  of  commerce^ 

S.  Bep.  527,  ei— 1 
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The  "  said  methods  "  referred  to  in  the  act  were  "  to  remove  rock 
and  gravel  reefs  by  blasting  and  dredging,  to  contract  the  channel 
by  dikes  and  dams,  permeable  or  solid,  of  such  construction  as  the 
•  local  conditions  require,  and  to  hold  the  channel  so  obtained  by  revet- 
ment where  necessary."  The  improvement  authorized  by  the  act 
covers  771  miles,  while  estimates  have  been  rendered  for  708  miles, 
thus  making  the  estimated  cost  of  the  improvement  under  this  project 
indefinite.  Act  of  August  18,  1894,  authorized  the  operation  of  snag 
boats  under  this  head  in  addition  to  similar  operations  under  the 
project  "  Removing  obstructions  in  Arkansas  River,  Arkansas  and 
Kansas."  To  the  close  of  the  fiscal  year  ending  June  30,  1902,  there 
had  been  expended  under  the  general  project  for  improving  Arkansas 
River,  Arkansas,  $903,311.93  for  original  construction,  $314,119.14 
for  maintenance,  and  $63,397.32  for  operating  snag  boats,  making  the 
total  amount  $1^80,828.39. 

Act  of  Congress  approved  June  13,  1902,  merged  these  two  general 
projects  into  one,  which  makes  the  existing  project  in  substance: 
"  The  improvement  of  the  river  from  its  mouth  to  the  head  of  navi- 
gation by  snagging  operations,  by  dredging  operations,  and  by  con- 
traction works,  holding  the  improved  channel  by  revetment  where 
necessary."    Xo  definite  estimate  of  cost  can  be  given. 

The  river  and  harbor  act  of  March  2,  1907,  made  available  for 
maintenance  of  this  improvement  amounts  previously  appropriated 
for  work  in  vicinity  of  Redfork  levee  or  set  apart  for  dredging.  The 
act  provided  also  for  an  examination  of  the  river  to  Muskogee. 
Ind.  T.,  by  a  Board  of  Engineers,  with  a  view  to  devising  a  plan  for 
further  improvement,  and  made  a  conditional  appropriation  for  work 
at  Pine  Bluff,  if  deemed  by  the  Board  to  be  necessary  in  the  interest 
of  navigation.  Funds  from  this  appropriation  were  applied  to  work 
in  pursuance  of  the  Board's  recommendation,  and  report  on  the  sub- 

i'ect  will  be  found  on  pages  538  and  539  of  this  report  under  the 
Leading  "Arkansas  River  at  Pine  Bluff  and  "White  River  at  Augusta 
Narrows,  Arkansas." 

To  June  30,  1909,  there  had  been  expended  under  the  consolidated 
project  for  Arkansas  River  $227,795.57,  of  which  $169,204.29  was 
for  operating  snag  boats,  $38,121.28  for  operating  a  hydraulic  dredge, 
and  $20,470  for  maintaining  works  of  permanent  improvement.  The 
total  expenditures  under  all  projects  to  June  30, 1909,  is  $2,476,880.77, 
of  which  $1,200,858.42  is  for  operating  snag  boats,  $38,121.28  is  for 
operating  a  hydraulic  dredge,  $903,311.93  for  original  construction 
of  works  of  permanent  improvement,  and  $334,589.14  for  maintenance 
of  those  works.  Other  expenditures  on  this  river  are  shown  in  this 
report  under  the  headings  "Arkansas  River  at  Pine  Bluff  and  White 
River  at  Augusta  Narrows,"  page  538  of  this  report,  and  "Arkansas 
River  at  Pine  Bluff,"  page  539  of  this  report.  After  expending 
$1,237,901.07  in  the  construction  and  maintenance  of  works,  the  per- 
manent improvement  of  the  stream  was  abandoned  before  completing 
the  project.  Snagging  operations  have  improved  the  channel  in  the 
permanent  reaches;  in  other  localities  the  improvement  has  been 
temporary  and  must  be  repeated  from  time  to  time. 

Pbrt  Gibson,  on  Grand  River,  2  miles  above  its  mouth  and  463 
miles  from  the  mouth  of  the  Arkansas  River,  is  the  head  of  steam- 
boat navigation.  The  duration  of  the  navigable  periods  of  the  river 
vftriite  greatly  in  different  years.    Occasionally  there  are  periods  of 
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very  low  water,  when  navigation  will  be  suspended  throughout  the 
len^h  of  the  river,  and  then  there  will  be  times  when  it  is  possible  to 
maintain  3-foot  navigation  through  to  Fort  Gibson  all  the  year. 
Generally  the  maximum  draft  that  can  be  carried  at  ordinary  low 
water  is  3  feet  from  the  mouth  of  the  river  to  Pendleton  (42) ;  2  feet 
from  Pendleton  to  Swan  Lake  (80) ;  1^  feet  from  Swan  Lake  to 
Webbers  Falls  (430) ;  and  1  foot  from  Webbers  to  mouth  of  Grand 
River  (461).  The  periods  of  navigation  by  steamboats  are  of  about 
the  following  averages: 


Months  a 

I  year  for  4- 

foot  draft. 


Mouth  to  Swan  Lake  ( W)  miles) 5i 

Mouth  to  Little  Kock  (1 74  miles) 5 

Mouth  tnOrand  River  (461  miles) '  4 


Months  a 
vear  for  2- 
loot  draft. 


10 

94 
8 


The  range  between  extreme  high  water  and  extreme  low  water  at 
Fort  Smith,  Ark.,  is  35.5  feet;  at  Little  Rock,  Ark.,  28.5  feet;  and 
at  the  mouth  of  the  river,  where  the  stages  are  controlled  by  those  of 
the  Mississippi,  the  extreme  range  is  53.7  feet. 

The  operations  of  this  fiscal  year  consisted  in  snagging  operations, 
and  in  dredging  operations  with  a  hydraulic  dredge  borrowed  from 
the  Mississippi  River  Commission.  The  snag  boats  Arkansas  and 
C.  B.  Reese  operated  below  Spadra  (290),  removing  2,217  snags  from 
^he  channel,  cutting  22,038  trees  on  caving  banks,  and  breaking  up 
9  drifts.  A  chopping  party  working  between  Fort  Smith  (369)  and 
mouth  of  Grand  Kiver  (461)  removed  912  snags,  cut  320  trees,  and 
destroyed  35  drift  piles.  The  hydraulic  dredge  Gamma  was  operated 
at  three  localities,  but  the  principal  work  was  done  at  Rob  Roy  (99). 
Here  the  main  channel  of  the  nver  had  left  the  draw  spans  oi  the 
railway  bridge  and  only  a  secondary  channel  behind  a  middle  bar 
afforded  a  passage  for  boats  through  the  draw  openings  of  the 
bridge.  The  dredge  opened  this  secondary  channel,  and  notwith- 
standing this  unfavorable  condition  the  dredged  channel  has  re- 
mained open  to  the  close  of  this  fiscal  year,  but  for  fifteen  days 
(October  10-24)  during  the  lowest  water  period  of  this  fiscal  year 
the  dredged  cut  did  not  afford  a  navigable  channel.  The  dredged  cuts 
made  at  the  other  two  localities  were  obliterated  in  the  freshet  of 
October  25-November  8,  1908.  Because  of  having  to  return  the 
borrowed  dredge  to  the  Mississippi  River  Commission  about  the  1st 
of  Auffust  each  year  there  has  been  no  opportunity  in  the  two  seasons 
it  has  been  operated  in  this  river  to  fully  try  out  its  work  during  low- 
water  periods;  but  judging  from  such  dredgijig  as  has  baen  done  it 
appears  that  by  such  operations  much  material  aid  can  be  given  to 
navi^tion  by  lengthening  the  navigable  periods  of  the  river.  The 
district  officer  recommends  that  two  dredges  be  provided  for  the 
river  below  Little  Rock,  174  miles. 

The  Muskogee-Oklahoma  Packet  Company,  which  was  organized 
for  the  purpose  of  operating  a  boat  line  between  Fort  Smith  and 
Muskogee,  built  a  boat  but  did  no  business  during  the  year.  The 
Little  Kock  Packet  Company  has  been  organized  for  the  purpose  of 
operating  a  boat  line  out  of  Little  Rock.    It  has  purchased  two  boats. 
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The  Arkansas  River  Packet  Company  became  bankrupt  during  the 
year  and  the  Memphis  and  Pine  Bluff  Packet  Company  has  taken  its 
place. 

Commercial  statistics,  year  ending  May  SI. 


Year. 


ISH. 
18«5. 
1896. 
1897. 
1898. 
1899. 
1900. 
1901. 


Tons. 


68,(68 
60,498 
54,261 
66,077 
58,578 
68,057 
75,654 
71,998 


Value, 


12.846.895 
2,880.420 
2,408,720 
1,657.218 
1.626.756 
2.470,131 
2.078,940 
2,623,797 


Year. 


;  1902 

'  1908 

;  1904 

I  1905 

I  19U6 

1907 

1906 

1909 


Tons. 


40,656 

86,068 

92,041 

86.458 

103.214 

104,593 

108.919 

92,456 


Value. 


$1,680,297 
2.389.020 
2,078,893 
1,636.980 
1,612.719 
2,192,531 
2,150.289 
2,122.106 


Rafted  saw  logs  floated  with  the  current  made  up  60  per  cent  of 
the  commerce  reported  and  represent  6  per  cent  of  the  estimated 
value.  Plantation  products  ana  supplies  and  timber  products  made 
up  the  steamboat  commerce.  It  does  not  appear  that  the  improve- 
ment of  the  river  in  late  vears  has  had  any  marked  effect  on  intra- 
state freight  rates,  either  by  water  or  by  rail.  In  1900  and  1901  the 
improvement  of  the  river  Cached  its  highest  state  of  development. 
Since  that  time  the  permanent  works  have  been  permitted  to  deterio- 
rate, and  the  snag  boats  working  alone  have  not  been  able  to  extend 
the  development  any.  The  intrastate  rail  rates  are  controlled  by  a 
stftte  railway  commission  and  are  based  on  a  '^  standard  distance 
tariff,"  and  the  river  is  not  taken  into  consideration  in  making  this 
tariff.  This  statement  applies  to  all  the  rivers  in  the  State  of 
Arkansas. 

The  balance  available  July  1,  1909,  will  be  expended  in  snagging 
operations.  The  amount  estimated  for  the  fiscal  year  June  80,  1911, 
is  for  snagging  operations,  procuring;  additional  plant,  and  maintain- 
ing permanent  works  at  Pine  Bluff.  The  '^additional  plant"  re- 
ferred to  is  a  small  snag  boat  to  cost  $30,000  for  use  in  the  upper 
Arkansas,  but  for  reasons  stated  by  the  district  officer  this  expendi- 
ture can  be  postponed  until  a  further  need  of  the  boat  is  shown.  The 
district  officer  states  that  there  is  a  permanent  need  for  a  revetment 
plant  on  this  river  for  use  in  maintaining  works  already  built  as  well 
as  for  use  in  preventing  cut-offs.  He  makes  no  estimate  of  the  cost 
of  a  suitable  plant,  presumably  withholding  such  estimate  until  Con- 
gress takes  some  action  upon  the  reports  of  the  several  preliminary 
examinations  that  have  been  ordered  for  this  river. 

References  to  the  principal  examinations  and  surveys  of  this  river 
are  given  on  page  401  of  the  Annual  Report  for  1904. 

July  1,  1908.  balance  unexpended -:—  $53, 397. 85 

Receipts  from  sales ! 9.00 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  3,  1909 35,000.00 

8$,  406. 85 
June  30, 1909,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement «48, 970. 05 

July  1, 1909,  balance  unexpended .39, 436.  80 

July  1,  1909,  outstanding  liabilities 8, 620. 43 


•Snagging,  $33,805.34;  dredging,  $15,164.71. 
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JoJy  1,  1909,  balance  available $30, 816. 87 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June 
30,  1911,  for  maintenance  of  Improvement,  exclusive  of  the  bal« 
ance  unexpended  July  1,  1909 •81,000.00 

Report  on  a  recent  survey  of  Arkansas  River  between  Little  Rock 
and  Ozark,  Ark.,  is  printed  in  House  Document  No.  610,  Sixty-first 
Con^^ress,  second  session.  Following  is  the  letter  of  the  Chief  of 
Engineers  submitting  the  same: 

Wab  Depabtment, 
Office  of  the  Chief  of  Enqinebbs, 

Washington,  January  8,  1910. 

Sib  :  I  bave  the  honor  to  Bubmlt  herewith  for  transmission  to  Congress,  re- 
ports by  MaJ.  M.  L.  Walker,  Corps  of  Engineers,  dated  May  27,  1900,  on  pre- 
Uminary  examination,  and  July  31,  1909,  with  plans  and  estimates  of  cost  of 
improvement,  called  for  by  the  river  and  harbor  act  approved  March  3,  1909,  of 
Arkansas  Biver  between  Little  Rock  and  Ozark,  Ark.,  with  a  view  to  improve- 
ment of  navigation  by  locks  and  dams,  or  otherwise. 

This  stretch  of  river  is  included  in  the  general  project  for  improvement  of 
Arkansas  River,  which  provides  for  snagging  operations,  dredging,  construction 
works,  and  holding  the  improved  channel  by  revetment  where  necessary.  This 
project  is  definite  as  to  methods  only  and  is  indefinite  as  to  depths.  Experience 
indicates  that  the  work  done  under  this  project  has  failed  to  afford  necessary 
facilities  for  navigation,  and  that  the  depth  now  desired,  3^  feet  at  low  water, 
will  not  be  obtained. 

Under  the  act  of  March  2,  1907,  an  examination  of  the  Arkansas  River  to 
Muskogee,  Ind.  T.,  was  made  by  a  Board  of  Engineer  officers,  which  reported,  in 
effect,  that  the  only  way  in  which  a  radical  and  permanent  improvement  can  be 
obtained  is  by  the  use  of  locks  and  dams  above  Little  Rock  and  open-river 
improvement  below;  but  while  such  an  improvement  was  considered  entirely 
feasible,  it  was  not  deemed  advisable  on  account  of  the  great  cost  of  the  locks 
and  dams.  The  Board  was  also  of  opinion  that  by  means  of  hydraulic  dredging 
it  was  feasible  to  obtain  a  considerably  improved  channel  between  Muskogee 
and  Little  Rock,  as  well  as  between  Little  Rock  and  the  mouth  of  the  river, 
and,  in  view  of  the  comparatively  small  cost  of  this  method  and  the  success 
attending  it  on  the  Mississippi  River,  it  was  recommended. 

The  district  officer  submits  three  plans  for  improving  the  river  between 
Little  Rock  and  Ozark — by  dredging,  by  permanent  works,  and  by  a  combina- 
tion of  dredging  and  permanent  works.  He  finds  from  a  study  of  the  low-water 
condition  of  the  river  and  an  analysis  of  reports  on  dredging  in  the  lower 
Arkansas,  on  the  Mi&sissippi,  and  on  the  Ohio  that  seven  dredges  would  be 
required  to  fairly  maintain  a  channel  3^  feet  in  depth  on  the  stretch  of  river 
under  consideration ;  and  that  to  obtain  the  same  results  by  combining  dredging 
with  permanent  works  two  dredges  would  be  required.  The  district  officer 
recommends  the  improvement  by  the  combined  method  as  desirable. 

In  the  opinion  of  the  Board  of  Engineers  for  Itlvers  and  Harbors,  which 
has  reviewed  the  reports  as  required  by  law,  the  'cost  involved  In  ony  one  of 
the  plans  of  improvement  outlined  by  the  district  officer  Is  greater  than  the 
General  Government  would  be  justified  in  expending  on  this  reach.  While 
recognizing  the  difficulties  and  large  cost  of  securing  any  radical  Improvement 
of  a  stream  having  the  ck  a  met  eristics  of  the  Arkansas  River,  the  Board  never- 
theless believes  that  the  efforts  being  made  by  local  Interests  are  deserving  of 
some  recognition  if  any  relief  or  benefits  can  be  afforded  at  a  cost  commensurate 
with  such  benefits,  and  recommends  a  method  by  which  navigation  may  be  aided 
and  encouraged  at  a  cost  less  disproportionate  to  the  commerce  to  be  antici- 
pated in  the  near  future. 

In  the  report  on  the  Arkansas  River  called  for  by  the  river  and  harbor  act  of 
March  2,  1907  (see  H.  Doc.  No.  71,  Gist  Cong.,  Ist  sess.),  the  Board  gave  as  Its 
opinion  that  any  expenditures  Congress  decided  to  make  for  the  Improvement 
of  this  river  should  be  for  dredging,  and  that  the  work  should  be  undertaken 
tentatively  by  the  use  of  two  dredges  on  the  reach  below  Little  Rock.  As  the 
object  of  the  tentative  dredging  proposition  was  to  demonstrate  the  effective- 

^  This  amount  may  be  reduced  by  |30,000  for  reasons  given  in  text  above  and 
in  Appendix  W  1. 
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ness  of  improving  the  channel  by  this  method,  the  Board  now  recommends  that 
the  field  of  operations  be  extended  to  Ozark  and  that  the  two  dredges  suggested 
be  used  where  they  will  best  serve  the  purpose  for  which  intended.  It  is 
believed  that  this  plan  will  determine  the  practicability  of  improving  navigation 
at  a  reasonable  cost,  and  will,  at  the  same  time,  aid  and  encourage  navigation 
between  Little  Roclt  and  Ozark.  The  estimated  cost  of  the  work  proposed  is 
^9,000  for  plant,  with  $118,700  annually  for  operating  expenses. 

I  concur  in  the  recommendation  of  the  Board  of  Engineers  for  Rivers  and 
Harbors. 

Very  respectfully,  W.  L.  Marshall. 

Chief  of  Engineers,  U,  8,  Army. 

The  Secbetaby  of  Was. 

The  following  is  from  the  report  of  the  engineer  officer  in  charge 
of  the  preliminary  examination : 

The  commercial  history  of  the  Arkansas  Kiver  is  like  that  of  all  the  rivers 
of  the  Mississippi  Valley.  In  the  early  days  of  the  settlement  of  the  country 
it  was  the  Important  avenue  of  commerce,  and  beginning  with  the  year  1825, 
when  the  first  steamboat  passed  to  above  Little  Kock,  ri\er  commerce  grew 
with  the  growth  of  the  adjacent  country  until  about  the  year  1870,  when  the 
extension  of  railways  into  and  along  the  valley  caused  it  to  begin  to  decline. 
At  present  there  is  no  river  commerce  of  any  importance  above  Little  Rock, 
such  business  as  there  is  being  done  by  a  boat  of  8(5  net  tons  registry,  which 
makes  trips  only  when  freights  are  assured  it.  This  condition  was  brought 
about  by  a  combination  of  causes:  First,  when  the  country  was  thinly  settled 
railways  delivered  freights  promptly  and  with  a  greater  degree  of  certainty 
than  the  Ijoats;  second,  boat  owners  and  local  communities  did  not  improve 
terminal  facilities  to  meet  the  conveniences  afforded  by  the  railways;  third, 
railways  made  special  •*  cutthroat "  rates  to  points  where  boat  comi)etition  was 
strong,  and  in  more  than  one  insttmce  placed  opposition  boats  in  the  trade, 
operating  them  at  a  loss  for  the  purpose  of  causing  the  individual  boat  lines 
to  withdraw  from  the  river;  and  last,  although  knowing  that  the  railway  special 
rates  would  exist  only  so  long  as  the  i>acket  boats  were  operated,  shippers  de- 
serted the  boats.  Now  the  commerce  of  this  section  has  grown  to  such  an 
extent  that  the  railways  can  not — or  do  not — handle  the  freights  promptly,  and 
in  the  absence  of  active  river  competition  there  has  been  a  gradual  increase 
in  rail  rates  for  the  past  five  years. 

Notwithstanding  this,  boat  owners,  on  account  of  having  been  in  the  past 
lured  into  the  territory  under  promises  of  being  given  a  part  of  the  trade  only 
to  find  themselves  entirely  deserted  when  the  *' cutthroat"  rates  were  put  on 
by  the  railways,  do  not  attempt  to  operate  regularly,  but  instead  only  make 
trips  on  positive  assurance  of  a  certain  quantity  of  freight.  This  section  of 
the  country  has  lately  begun  to  realize  that  it  has  been  pursuing  a  "  penny  wise 
and  pound  foolish "  policy  detrimental  to  its  future  progress.  Therefore,  a 
short  time  ago  there  was  organized  at  Little  Rock  a  navigation  company,  known 
as  the  Little  Rock  Packet  Company.  This  company  purposes  the  mining,  trans- 
porting, and  selling  of  coal  in  addition  to  transporting  such  other  freights  as 
may  be  offered  it.  Its  field  of  operation  is  to  be  from  Ozark  to  the  mouth  of  the 
river  whenever  stage  of  the  river  permits.  The  otficers  of  this  company  repre- 
sent that  the  stock  has  been  iwoled  for  a  term  of  ten  years,  in  order  to  Insure 
the  perpetuity  and  continuity  of  transportation  upon  the  river.  They  also 
represent  that  it  has  leased  a  coal  mine  In  the  Denning  district,  from  which 
the  output  is  300  tons  a  day ;  that  it  purposes  to  erect  a  loading  tipple  at  that 
mine,  and  that  a  river  unloading  tipple  is  to  be  erected  at  Little  Rock.  The 
boats,  two  in  number,  have  been  purchased  and  are  now  en  route  to  Little  Rock 
from  Wisconsin  waters. 

These  boats  are  of  the  stern-wheel  type  and  are  of  the  same  size,  to  wit: 
Net  tons  registry,  149 ;  length,  134.8  feet ;  beam,  28.4  feet ;  depth  of  hold,  4.5  feet. 
By  the  operation  of  these  boats  the  company  expects  to  secure  a  more  prompt 
movement  of  freights  and  a  more  equitable  freight  rate  and  to  afford  the  **  inde- 
pendent "  coal  operators  opportunity  to  keep  their  coals  on  the  market. 
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BLACK  AND  CURRENT  RIVERS,  ARKANSAS  AND  MISSOURI. 

Prior  to  fiscal  year  1905  the  work  on  these  rivers  was  provided  for 
under  separate  appropriate  titles.  The  works  were  consolidated  by 
river  ana  harbor  act  of  March  3,  1905. 

(a)  Black  River, — In  its  ori^nal  condition  this  river  below  the 
mouth  of  Current  River  had,  at  ordinary  low  water,  a  controlling 
depth  of  2  to  2^  feet  on  the  shoals,  but  this  was  not  available  ou 
account  of  snags  and  similar  obstructions.  Above  the  mouth  of 
Current  River  navigation  was  practically  impossible  at  ordinary  low 
stages,  and  no  rafting  was  possible  above  the  Arkansas  and  Missouri 
state  line. 

The  original  project,  adopted  by  act  of  June  14, 1880,  contemplated 
removing  logs,  etc.,  cutting  down  shoals  by  means  of  wing  dams,  and 
closing  scMne  of  the  most  troublesome  sloughs.  The  estimated  cost 
was  $80,800.  The  only  modification  of  the  project  has  been  that  of 
changing  the  estimate  to  $8,000  a  year  for  maintenance.  The  dis- 
trict officer  recommends  that  this  be  increased  to  $18,000  for  the  two 
streams. 

To  June  30, 1909,  there  had  been  expended  on  this  work  $165,859.24. 

Poplar  Bluff,  Mo.,  289  miles  above  the  mouth  of  the  river,  is  the 
head  of  navigation.  All-the-year  navigation  has  been  made  possible 
to  this  place  tor  boats  of  not  over  18  inches  draft.  Boats  of  not  over 
2^  feet  draft  can  navigate  this  river  below  the  mouth  of  Current 
River,  116  miles,  during  the  lowest  waters,  and  this  portion  of  the 
river  is  generally  spoken  of  as  being  navigable  for  3-foot  boats  at  any 
time. 

The  range  between  high  and  low  water  at  Poplar  Bluff  is  19  feet. 
This  difference  decreases  below  Poplar  Bluff,  and  in  the  flat  lands  to 
the  southward  it  averages  about  half  of  this,  being  8.5  feet  at  Corning 
bridge,  70  miles  below  Poplar  Bluff.  After  passing  to  below  head  of 
Little  River  the  difference  between  high  and  low  water  increases,  and 
at  Pocahontas,  129  miles  below  Poplar  Bluff,  the  difference  is  26.5 
feet,  and  at  the  mouth  of  the  river  it  is  34.4  feet. 

The  operations  during  this  fiscal  year  consisted  in  snagging  opera- 
tions carried  on  by  the  hand-propelled  snag  boat  Riverside  working 
between  Poplar  Bluff  and  the  mouth  of  Current  River  and  the  snag 
boat  Quapaw  working  below  the  mouth  of  Current  River.  By  these 
operations  1,344  snags  were  removed  from  the  channel,  1,816  trees 
cut,  and  15  drifts  broken  up. 

The  report  of  the  examination  upon  which  the  present  project  for 
the  improvement  of  Black  River  is  based  is  given  in  tne  Annual 
Report  of  the  Chief  of  Engineers  for  1880,  page  1326. 

{b)  CurrerU  River, — The  original  condition  of  this  stream  wa9 
such  that  no  steamboat  navigation  above  the  mouth  of  Little  Black 
River  was  attempted  except  when  the  river  was  at  high  stages. 
Below  Little  Black  River  navigation  was  suspended  when  the  river 
was  below  medium  stage.  The  natural  depths  were  not  available  cm 
account  of  snags  and  leaning  trees. 

Although  the  United  States  made  some  improvements  to  this 
stream  in  1873,  and  again  in  1882  and  1883,  the  regular  improvement 
of  it  was  not  undertaken  until  act  of  Congress  of  August  18,  1894, 
adopted  a  project  for  its  improvement  from  Van  Buren;  Mo.,  to  the 
mouth  by  snagging  operations  and  by  contracting  the  channel  at  tlM 


440 


BIVEB  AND  HARBOR   BILL. 


worst  shoals  by  wing  dams  at  an  estimated  cost  of  $10,000.  The 
appropriation  of  June  3,  1896,  completed  the  amount  originally  esti- 
mated for  the  completion  of  the  project,  and  all  operations  since  then 
have  been  under  estimates  for  maintenance.  No  wing  dams  have 
been  built,  all  operations  having  been  confined  to  snagging. 

To  June  30, 1909,  there  has  been  expended  on  this  river  $41,463.71, 
$7,000  of  which  was  in  the  early  work  mentioned  above,  leaving 
$34,463.71  as  the  amount  expended  on  the  existing  project.  Of  this 
latter  amount,  $24,468.71  was  for  maintenance. 

Reference  to  the  preliminary  examination  of  this  stream  and  to  a 
subsequent  examination  of  it  is  given  on  page  408  of  Annual  Report 
for  1904. 

Van  Buren,  Mo.^  94.5  miles  above  the  mouth  of  the  river,  was  taken 
as  the  head  of  navigation  when  the  earlier  projects  for  this  river  were 
adopted.  Small  gasoline  boats  occasionally  ply  the  river  that  far  up, 
and  rafts  are  run  over  the  entire  river^  but  Pitmans  Landing,  near  the 
state  line  between  Arkansas  and  Missouri  and  41  miles  above  the 
mouth  of  the  river,  is  generally  spoken  of  as  the  head  of  steamboat 
navigation.  Boats  can  not  reach  that  point,  however,  during  low- 
water  seasons,  the  low- water  depths  of  the  river  being  as  follows: 
Three  feet  from  the  mouth  to  Blunts  (Johnsons  Landing),  25  miles; 
2  feet  from  Blunts  to  mouth  of  Little  Black  River,  7  miles;  and  16 
inches  from  mouth  of  Little  Black  River  to  Pitmans  Landing,  9 
miles.  From  Pitmans  Landing  to  Doniphan,  12  miles,  the  head  of 
the  work  done  by  snag  boats  now,  the  low-water  depths  are  about 
12  inches. 

The  range  between  high  and  low  water  at  Van  Buren  is  about  16 
feet,  and  this  range  does  not  vary  much  until  below  the  mouth  of  Lit- 
tle Black  River,  when  the  range  increases  to  19  feet. 

During  this  fiscal  year  the  snag  boat  Riverside  (hand  propelled) 

worked  over  the  river  below  state  line,  42  miles.     Six  hundred  and 

fiixty-six  snags  were  removed  from  the  channel  and  1,468  overhanging 

trees  were  cut. 

Commercial  statistics. 


Year  ending  May  31— 


1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1906 
1906 
1907 
1908 
1909 


Black  River. 

Current 

Value. 
$1,086,415 

Tons. 
182.438 

Value. 

$862,447 

891,437 

111,278 

227,291 

1,704,799 

111.611 

581,528 

788,640 

115,612 

806,216 

629.386 

83,404 

239,860 

966,961 

129,698 

678,884 

989.635 

185,714 

234.566 

919,767 

166.213 

165.766 

695.649 

138. 181 

142.899 

1.092.648 

191.285 

139,119 

1.004,299 

144,066 

409,297 

625,985 

189.384 

152,216 

692,968 

107,914 

226,666 

517,906 

140,8*^6 

115,898 

j        439,355 

1 

86.070 

86,802 

Tons. 


81.a06 
29.867 
17,078 
62,417 
48,060 
66,048 
64,102 
87,185 
45,809 
66»578 
74.048 
47,704 
48,486 
27,096 
10,785 


Logging  and  kindred  industries  furnished  the  bulk  of  the  com- 
merce. Of  the  commerce  reported  this  year  54  per  cent  of  that  on 
Black  River  and  6  per  cent  of  that  on  Current  River  was  rafted  saw 
logs,  and  railway  ties. 
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The  balance  available  July  1,  1909,  will  be  expended  in  snaggins 
operations.  The  amount  estimated  as  being  needed  during  the  fiscal 
year  ending  June  30,  1911,  is  for  maintenance  of  channel  by  snag- 
ging operations. 

C0N80Ln)ATED. 

July  1,  1908,  balance  unexpended $7,986.58 

Receipts  from  sales 3.00 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  3,  1909 18,000.00 

25,989.68 
June  30, 1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 6, 787. 08 

July  1,  1909,  balance  unexpended 19,262.55 

July  1,  1909,  outstanding  liabilities 490. 11 

July  1,  1909,  balance  available 18,762.44 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911,  for  maintenance  of  improvement,  exclusive  of  the  balance 
unexpended  July  1,  1909 19, 500. 00 

CACHE  RIVER,  ARKANSAS. 

In  its  original  condition  this  river  was  much  obstructed  by  snags, 
drift,  and  overhanging  timber.  The  low-water  depth  on  the  control- 
ling shoals  was  6  to  8  inches. 

The  original  project,  adopted  by  the  act  of  August  11, 1888,  was  to 
remove  logs,  sna^,  and  overhanging  timber  from  the  mouth  to 
Riverside  (102  miles).  The  amount  expended  on  this  project  was 
$9,000. 

The  river  and  harbor  acts  of  August  18,  1894,  and  June  3,  1896, 
each  authorized  the  Secretary  of  War  to  expend  $2,000  of  the  White 
River  appropriations  on  this  stream.  The  funds  obtained  from  those 
acts  and  from  subsequent  ones  have  been  expended  in  maintenance  of 
channel  below  James  Ferry,  79  miles  above  the  mouth  of  the  river, 
by  snagging  operations. 

To  June  30, 1909,  there  had  been  expended  on  this  work  $19,984.36, 
of  which  $9,000  was  for  work  under  the  original  project  and 
$10,984.36  was  for  maintenance  of  channel. 

The  operations  have  been  of  material  benefit  to  commerce  in  length- 
ening the  navigable  periods  by  rendering  the  natural  depths  of  the 
stream  available  for  navigation  purposes. 

Gray's  bridge,  95  miles  above  the  mouth  of  the  river,  is  considered 
the  head  of  steamboat  navigation,  but  the  river  is  not  navigable  to 
that  point  all  the  year,  the  ruling  depth  in  the  channels  over  the 
shoals  throughout  the  river  being  only  8  to  10  inches  during  lowest 
water.  During  high-water  seasons  rafts  are  run  from  100  or  more 
mUes  above  Gray's  bridge.  In  the  vicinity  of  James  Ferry  (79  miles 
above  the  mouth  of  the  river  and  the  upper  limit  of  snagging  opera- 
tions now)  the  range  between  high  and  low  water  is  about  15  feet. 
Because  of  backwater  from  White  River  this  range  is  increased  to 
24  feet  at  Rock  Island  Railway  bridge  and  to  32  feet  at  the  mouth  of 
the  river. 
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Reports  of  the  more  recent  preliminary  examinations  of  this  river 
are  given  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1887, 
page  1547,  and  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1895,  page  2037. 

Cowmrrcial  statistics,  year  ending  May  31. 


Year. 


1805 
1896 
1897 
1896 
1899 
1900 
1901 
1902 


Tons. 

Value. 

12,608 

$25,494 

20,748 

62,48:3 

34,990 

106.460 

10,193 

36,685 

7,667 

52,936 

11,215 

29,961 

10.874 

30,100 

16,676 

40,301 

Year. 


1903 
1904 
19a^ 
1906 
1907 
1908 
1909 


16,848 
15.865 
11,660 
10,942 
18.050 
21,178 
9,420 


Value. 


fl09,681 
49,601 
29.860 
81,777 
99,225 
59,254 
36,150 


The  tonnage  reported  this  year  was  made  up  of  rafted  saw  logs 
and  barged  railway  ties. 

The  balance  available  July  1,  1909,  and  the  additional  appropria- 
tion recommended  will  be  expended  in  snagging  operations  for  main- 
tenance of  channel. 

July  1,  1908,  balance  unexpended $2,000.00 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  3.  1909 3,000.00 

5,000.00 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance 
of   improvement    1,984.36 

July  1,  1909,  balance  unexpended 3,015.64 

July  1,  1909,  outstanding  liabilities 15.64 

July  1,  1909,  balance  available 3,000.00 

Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June 
30,  1911,  for  maintenance  of  improvement,  exclusive  of  the  balance 
unexpended  July  1,  1909 3,000.00 

ST.  FRANCIS  AKD  l'aNGUILLE  RIVERS,  ARKANSAS. 

(a)  St.  Francis  River. — In  its  original  condition  this  stream  was 
not  navigable  above  Lesters  Landing  at  any  sta^;  between  I-iesters 
Landing  and  Marked  Tree  navigation  was  possible  at  high  stages 
only,  and  below  Marked  Tree  it  was  difficult  at  medium  and  lower 
stages  and  impossible  at  extreme  low  water. 

The  original  project,  adopted  by  act  of  March  8, 1871,  contemplated 
improvement  from  the  mouth  to  Wittsburg  by  snagging  operations. 
For  the  period  1873-1882  the  appropriations  were  made  for  this 
work  in  connection  with  White  River,  Arkansas.  By  act  of  June 
14<^  1880,  appropriation  was  made  for  improving  the  river  from 
Wittsbnrg  to  Lesters  Landing,  the  project  for  the  expenditure  of 
this  appropriation  being  to  cut  a  channel  through  "  The  Lake  "  and 
dear  the  nver  of  obstructions  by  snagging  operations.  Appropria- 
tion made  by  act  of  July  5, 1884,  was  the  first  separate  appropriation 
for  tiie  entire  river.  The  act  did  not  state  the  limits  within  which  it 
was  to  be  applied.    Under  it  snagging  operations  were  carried  on  to 
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the  town  of  St.  Francis,  Ark.,  and  several  of  the  sloughs  or  side  chan- 
nels were  closed.  When  the  improvement  of  St.  Francis  River, 
Missouri,  was  begun  (act  of  August  11,  1888),  Kennett,  Mo.,  was 
taken  for  the  upper  limit  of  this  work,  making  the  existing  project — 

removal  of  logs,  drifts,  and  sDags  from  the  channel,  and  overhanging  timber 
from  the  banks  from  the  mouth  to  Kennett,  Mo.,  and  closing  the  chutes  and 
sloughs  in  the  Sunk  Lands,  so  as  to  make  the  river  navigable  at  high  stages  to 
Kennett,  Mo.,  at  medium  stages  to  Marked  Tree,  and  at  low  stages  to  a  point 
30  miles  below  Madison,  Axk.,  the  estimated  cost  being  $8,000  annually. 

(6)  VAnguille  River.— Bj  acts  of  June  18,  1878,  March  3,  1870, 
and  June  14,  1880,  a  total  of  $17,000  was  appropriated  for  snagging 
operations  on  L'Anguille  Eiver  to  Marianna.  This  was  finally  ex- 
pended in  fiscal  year  ending  June  30,  1887.  Act  of  June  13,  1902, 
revived  this  work  and  included  it  with  St.  Francis  River. 

There  has  been  expended  on  these  rivers  to  June  30,  1909,  $121,- 
562.03.  This  dtnount,  however,  does  not  include  the  expenditures 
on  St.  Francis  River  while  it  was  combined  with  White  River,  as 
those  expenditures  can  not  be  determined. 

By  the  early  operations  the  St.  Francis  River  between  Wittsburg 
and  Lesters  Landmg  was  improved  to  such  an  extent  that  boats  could 
reach  the  latter-named  place  on  the  same  stage  as  they  could  the 
former.  By  subsequent  operations  the  period  of  navigation  below 
Wittsburg  was  lengthened  about  two  months,  and  above  Lesters 
Landing  a  fair  higl-water  channel  was  made.  The  improvements 
thus  made  below  Wittsburg  have  been  maintained.  No  effort  is  being 
made  to  maintain  those  aoove  Marked  Tree,  the  commerce  on  that 
portion  of  the  river  not  warranting  any  expenditures  at  this  time. 
During  periods  of  low  water  neither  stream  is  navigable,  there  not 
being  sufficient  depth  of  water  over  the  shoals.  Marianna  is  the  head 
of  navigation  on  L'Anffuille  River.  The  head  of  navigation  on  St. 
Francis  River  is  near  Wappapello,  Mo.,  about  100  miles  above  Ken- 
nett, Mo.,  the  upper  limit  of  the  portion  of  the  river  covered  by  this 
project.  Lying  between  Kennett,  Mo.,  and  Foot  of  Lake,  80  miles 
below,  are  the  Sunken  Lands  of  the  St.  Francis,  one  vast  swamp, 
through  which  the  river  flows  in  several  channels,  none  of  which  is 
well  defined  and  all  of  which  are  more  or  less  obstructed  and  fre- 
quently blocked.  Lesters  Landing  is  34  miles  above  Foot  of  Lake 
and  is  the  practicable  head  of  navigation  on  the  St.  Francis  River  in, 
Arkansas.  Boats  can  pass  between  it  and  Kennett,  Mo.,  only  during 
hirfi  stages,  and  then  only  with  great  difficulty. 

During  this  fiscal  year  the  hand-propelled  snag  boat  A,  B,  Johmoa 
worked  over  St.  Francis  River  between  its  mouth  and  Marked  Tree, 
171  miles.  Nine  hundred  and  ninety-nine  snags  were  removed  from 
the  channel,  5,055  trees  cut,  and  10  drifts  broken  up. 

CommerciaX  atatiaticSf  year  ending  May  31. 


Year. 


1896 
1890 
1897 
1898 
1890 
1900 
1901 


19,768 
38,107 
67,740 
97.348 
23,819 
27.892 
45,065 
67,102 


Value. 


808,875 
821,439 
401.467 
1,117,881 
237,481 
816,459 
194,237 
272,609 


Year. 


Tom. 


1902 86.831 

I  1908 88,086 

1901 119,172 

1906 142,098 

1906 187,319 

1907 161,015 

1908 :  286,820 

1909 1  '160,057 


Value. 


1289,190 
294.496 
428.409 
690.660 
472,257 
888.807 
1,376.757 
1,148,865 
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Fifty-four  per  cent  of  the  commerce  reported  was  rafted  saw  logs 
floated  with  the  current. 

The  balance  available  July  1,  1909,  will  be  expended  in  snagjging 
operations.  The  amount  estimated  as  being  needed  during  the  ns^ 
year  ending  June  30,  1911,  is  for  maintenance  of  channel  by  snag- 
ging operationa 

July  1,  1908,  balance  unexpended $6,  777. 97 

Receipts  from  sales 3.  OO 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 9,000.00 

15, 780. 97 
June  30, 1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement ^ 5, 102. 47 

July  1,  1909,  balance  unexpended 10, 678. 50 

July  1,  1909,  outstanding  liabilities 517. 12 

July  1,  1909,  balance  available 10,161.38 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  un- 
expended July  1,  1909 9,000.00 

BLACKFISH  BAYOU,  ARKANSAS. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  73, 
Sixty-first  Congress,  first  session.  Following  is  the  letter  of  the 
Chief  of  Engineers  submitting  the  same : 

War  Department. 
Office  of  the  Chief  of  Engineers, 

Washington,  June  28,  1909. 

Sir:  I  have  the  honor  to  submit  herewith,  for  transmission  to  Congress, 
reports  of  April  3,  1909,  and  May  17,  1909,  by  MaJ.  M.  L.  Walker,  Corps  of 
Engineers  on  preliminary  examination,  with  plan  and  estimate  of  cost  of  im- 
provement, of  Blackfish  Bayou,  Arkansas,  from  it  mouth  to  Fifteenmile  Bayou, 
as  authorized  by  the  river  and  harbor  act  approved  March  3, 1909. 

Blackfish  Bayou  is  a  tributary  of  St.  Francis  River,  and  the  work  of  improve- 
ment proposed  is  the  removal  of  snags  and  overhanging  timber  obstructing  the 
channel,  in  connection  with  similar  work  now  being  done  on  the  latter  stream. 
Major  Walker  recommends  that  the  present  project  for  improvement  of  the 
main  river  be  extended  to  include  this  navigable  tributary,  and  that  the  annual 
estimates  and  appropriations  for  the  St.  Francis  be  increased  by  $500  (i.  e., 
from  $9,000  to  $9,600),  to  cover  the  cost  of  the  necessary  work  on  Blackfish 
Bayou  up  to  Fifteenmile  Bayou,  a  distance  of  6  miles. 

I  concur  in  the  opinion  of  the  district  officer,  the  division  engineer,  and  the 
Board  of  Engineers  for  River  and  Harbors  that  Blackfish  Bayou  is  worthy  of 
Improvemet  to  this  extent. 

Very  respectfully,  W.  L.  Marshall, 

Chief  of  Engineers,  U,  8,  Army. 

The  Secretary  of  War. 

Blackfish  Bayou  is  one  of  the  principal  drainage  channels  for  the 
lower  portion  of  the  St.  Francis  Basin.  Its  headwaters  are  in  the 
west  central  portion  of  Crittenden  County,  from  where  it  flows  in  a 
southwesterly  direction  through  the  eastern  portion  of  St.  Francis 
County  to  near  the  south  line  of  that  county,  wnere  it  empties  into  St. 
Francis  River^  44  miles  above  the  mouth  of  that  stream.  From  the 
St.  Francis  River  up  to  the  mouth  of  Fifteenmile  Bayou— about  6 
miles — Blackfish  Bayou  has  a  low -water  width  of  125  to  150  feet,  a 
width  of  250  to  300  feet  when  at  bank-full  stage,  a  low-water  depth 
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over  the  controlling  shoals  slightly  neater  than  that  over  the  shoals 
in  St.  Francis  River,  neither  stream  oeing  navigable  by  boats  of  com- 
merce during  low-water  periods.  The  navigable  stages  of  Blackfish 
Bayou  up  to  the  mouth  or  Fifteenmile  Bayou,  like  those  of  the  lower 
St.  Francis  River,  are  controlled  by  the  stages  of  the  Mississippi 
River^  and  back  water  from  the  Mississippi  River  fives  a  navigable 
stage  m  Blackfish  Bayou  up  to  Fifteenmile  Bayou  when  the  Memphis 
gau^  reads  15  feet  and  above. 

The  commerce,  present  and  prospective,  of  Blackfish  Bayou  con- 
sists of  the  movement  of  saw  logs  on  barges  of  600  to  800  tons  bur- 
den destined  to  points  on  the  Mississippi  Kiver  and  a  small  quantity 
of  plantation  products.  As  yet  the  amount  of  commerce  arising 
from  agricultural  pursuits  is  small  and  there  is  no  indication  that  it 
will  materially  increase  in  the  near  future.  The  commerce  arising 
from  the  movement  of  saw  logs  is  relatively  large,  since  in  the  6 
miles  of  bayou  under  examination  it  amounts  to  27,000  to  30,000  tons 
annually.  The  expenditure  involved  would  represent  an  annual 
outlay  of  about  5  or  6  cents  per  1,000  feet. 

SALINE  RIVER,  ARKANSAS. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  1212, 
Sixtieth  Confess,  second  session.  Following  is  the  letter  of  the 
Chief  of  Engmeers  submitting  the  same : 

Wab  Department, 
Office  of  the  Chief  of  Engineers, 

Washington,  December  5,  1908. 

Sir  I  have  the  honor  to  submit  herewith  for  transmission  to  Ck)ngress  reports 
of  September  13,  1907,  and  September  30,  1908,  by  Gapt.  Wm.  D.  Connor,  Corps 
of  Engineers,  on  preliminary  examination,  with  plan  and  estimate  of  cost  of 
Improvement,  authorized  by  the  river  and  harbor  act  approved  March  2,  1907, 
of  Saline  River,  Arkansas,  from  the  mouth  of  the  same  north  to  Turtle  bar, 
on  said  river,  with  a  view  to  dredging  and  other  work. 

Appropriations  aggregrating  $21,500  have  been  expended  in  cleaning  out 
Saline  River  by  removing  snags,  logs,  overhanging  timber,  etc.,  the  last  work 
having  been  done  in  December,  1884.  The  further  Improvement  now  proposed 
consists  in  a  renewal  of  these  operations  at  an  estimated  first  cost  of  $5,400, 
and  $3,000  biennially  for  maintenance  thereafter.  No  work  of  dredging  is 
contemplated. 

I  concur  In  the  opinion  of  the  district  officer,  the  present  division  engineer, 
Col.  Wm.  H.  Bixby,  Corps  of  Engineers,  and  the  Board  of  Engineers  for  Rivers 
and  Harbors  that  Saline  River  up  to  Turtle  bar  is  worthy  of  improvement  to 
the  extent  indicated. 

Very  respectfully,  W.  L».  Marshall, 

Chief  of  Engineers,  U.  8.  Army, 

The  Secretary  of  War. 

Saline  Kiver  rises  in  Saline  County,  Ark.,  about  30  miles  west  of 
Little  Rock,  and  flows  in  a  general  southerly  direction  through  the 
counties  of  Saline,  Grant,  Cleveland,  and  Bradley  to  its  junction  with 
the  Ouachita^  its  total  length  being  close  to  300  miles  and  its  water- 
shed approximately  3,350  s(juare  miles.  From  Turtle  bar  to  the 
mouth  01  the  Saline  is  135  miles. 

Formerly,  in  the  seventies  and  early  eighties,  the  river  was  the 
principal  hiehwav  of  commerce  for  the  adjacent  country.  As  many 
as  20,000  bales  or  cotton  are  reported  as  handled  in  one  season.  Of 
late  years  there  has  been  little  steamboating.  Recently  there  seems 
to  have  been  a  revival  of  interest  in  river  traflic,  boats  being  u^ed 
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even  above  the  Cotton  Belt  bridge  (110),  where  none  had  been 
previously  used  since  the  bridge  was  built  in  1881  or  1882. 

It  is  believed  that  timber  in  its  various  forms  will  constitute  the 
great  bulk  of  whatever  commerce  there  may  be,  but  in  the  condition 
m  which  the  river  now  is  it  is  not  safe  to  run  a  raft  or  float  a  barge 
on  even  the  highest  water  on  account  of  the  many  snags,  drifts, 
wracks,  and  overhanging  trees.  For  a  river  with  several  million  feet 
b.  m.  of  logs  in  si^ht,  to  be  rafted  or  barged,  the  stream  is  in  an  ex- 
ceedingly bad  condition. 

The  country  adjacent  to  Saline  River  is  mostly  devoted  to  the 
lumber  industry,  but  fields  are  rapidly  taking  the  place  of  the  timber. 

WHITE  RIVER,  ARKANSAS. 

In  its  original  condition  this  river  was  much  choked  by  logs,  snags, 
and  drift  in  its  lower  reaches,  and  in  its  upper  reaches— i.  e.,  above 
Jacksonport — by  gravel  shoals,  bowlders,  ana  some  snags. 

The  original  project  (act  of  March  3,  1871)  was  to  remove  snai 
and  similar  obstructions,  the  work  being  combined  with  similar  worl 
on  Black  and  Little  Bed  rivers.  Act  of  June  23,  1874,  extended  the 
improvement  to  Forsyth,  Mo.,  the  project  being  to  remove  snags  and 
bowlders  and  to  contract  the  water  width  at  shoals.  During  the 
period  1873-1884  the  sna^iring  operations  on  the  lower  river  were  in 
connection  with  similar  worl  on  St.  Francis  River,  while  the  im- 
provement  above  Jacksonport  was  under  appropriations  confined  to 
that  portion  of  the  stream.  The  act  of  July  5,  1884,  was  the  first 
independent  appropriation  for  the  river  as  a  whole.  It  readopted 
and  consolidated  into  one  the  separate  projects  and  provided  for  a 
survey  with  a  view  to  the  permanent  improvement  of  the  river  from 
For^th,  Mo.,  to  the  mouth.  The  project  of  1888  (Annual  Report  of 
the  Chief  of  Engineers  for  1888,  p.  1406)  was  to  deepen  the  water  on 
shoals  by  contracting  the  channel,  and  to  remove  rocks,  bowlders,  and 
snags  from  the  channel,  the  object  being  to  obtain  a  channel  5  feet 
deep  at  low  water  from  the  mouth  to  Newport  and  2  feet  deep  thence 
to  !nuffalo  shoals,  at  an  estimated  cost  of  $105,815,  with  an  additional 
amount  of  $8,000  a  year  for  two  or  three  years  for  snagging.  For 
reasons  given  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1891,  page  2049,  the  estimates  were  inadequate  to  accomplish  the 
object.  The  act  of  July  13,  1892,  appropriated  $53,815  to  complete 
the  project,  and  an  additional  sum  or  $21,185  to  be  expended  "  in  the 
discretion  of  the  Secretary  of  War."  These  funds  and  those  appro- 
priated since  have  been  expended  on  the  lines  of  the  project  of  1888, 
with  the  addition  of  dredging  on  the  shoals.  The  act  of  March  3, 
1899,  adopted  a  lock-and-dam  project  for  the  improvement  of  this 
river  above  Batesville,  thus  reducing  the  scope  of  the  former  project 
to  improving  the  river  from  the  mouth  to  Batesville  by  contracting 
the  channel,  by  removing  rocks,  bowlders,  and  snags,  and  by  dredging. 

It  is  not  practicable  to  state  the  expenditures  on  this  river  when  the 
work  was  carried  on  in  connection  with  other  rivers.  From  the 
f-eparate  appropriations  for  the  whole  river,  or  for  reaches  of  it,  to 
the  close  or  the  fiscal  year  ending  June  30,  1909,  there  had  been 
expended  $448,003.13.  Of  this  amount  $362,801.57  had  been  ex- 
pended on  projects  prior  to  March  3,  1899,  and  $85,201.56  had  been 
expended  on  maintenance  of  channel  below  Batesville. 
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In  a  few  instances  the  contraction  works  above  Jacksonport  gave  a 
slight  increase  in  channel  depth,  but  on  the  whole  there  was  not 
enough  improvement  in  the  channel  to  be  of  any  material  benefit  to 
navigation;  the  dredging  between  Jacksonport  and.Batesville  in  fiscal 
vear  1898  made  a  channel  3  feet  deep  during  one  low-water  season, 
but  the  dredging  has  not  been  continued,  no  plant  being  available; 
the  snag^ng  operations  make  the  natural  depths  of  the  stream  avail- 
able during  the  low- water  season  in  which  the  snagging  is  done.  The 
winter  and  the  spring  floods  following  bring  other  obstructions  into 
the  stream ;  hence  snagg;ing  operations  are  needed  every  year. 

Forsyth,  Mo.  (505  miles  above  the  mouth),  is  the  head  of  steam- 
boat navigation.  From  its  mouth  to  Jacksonport,  264  miles,  the 
river  is  generally  spoken  of  as  being  navigable  at  any  time  for  Doats 
of  not  over  3-foot  draft.  Between  Jacksonport  and  Batesville,  where 
Lfock  No.  1  of  the  upper  White  River  improvements  is  located,  the 
low-water  channel  depths  are  approximately  16  inches. 

The  range  between  extreme  high  water  and  extreme  low  water 
below  Dam  No.  1  at  Batesville  is  35.5  feet;  at  Jacksonport,  34.4  feet; 
at  Clarendon,  32.5  feet ;  and  at  the  mouth  of  the  river  53.7  feet. 

On  page  1668  of  the  Annual  Report  of  the  Chief  of  Engineers  for 
1896  there  is  given  the  location  of  all  the  principal  works  built  for  the 
improvement  of  this  river.  Report  of  survey  from  Forsyth,  Mo.,  to 
the  mouth,  with  plans  for  improvement,  is  given  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1888,  page  1406. 

The  snagging  operations  this  fiscal  year  consisted  in  operating  the 
snag  boat  Quapaw  three  and  one-half  months  and  the  snag  Doat 
C.  B.  Reese  one  and  a  half  months  between  the  mouth  of  the  river 
and  Lock  No.  1,  near  Batesville,  Ark.  By  these  operations  771  snags 
were  removed,  30  drifts  broken,  and  2,826  trees  cut. 

The  balance  available  July  1,  1909,  and  the  amount  estimated  as 
being  needed  during  the  fiscal  year  ending  June  30,  1911,  will  be 
applied  to  maintenance  and  operation  of  snag  boats. 

Commercial  statistics,  year  ending  May  SL 


Year. 


1995 
1800 
1897 
1898 
1899 
1900 
1901 
1902 


Tonn. 

Value. 
12,494.377 

73,759 

74,882 

2.0{)6,991 

78,962 

2.435.814 

102,887 

1.415,013 

117.891 

1,619.351 

184,096 

2,244,222 

148, 574 

1,700,  aw 

184.066 

1.242,438 

Year. 


1903 
1904 
1905 
1906 
1907 
1908 
1909 


Toim. 


140,018 
198.498 
134.588 
100,083 
127.812 
161.246 
184,200 


Value. 


f882,225 
1,021,778 
770.689 
766,188 
880,650 
962,608 
671.230 


Forest  products  made  up  the  bulk  of  the  commerce.  Twenty-eight 
per  cent  of  the  commerce  reported  was  rafted  saw  logs  floated  with 
the  current. 

July  1,  1908,  balance  unexpended $18,031.87 

Receipts  from  sales 17.60 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  3,  1909 - 16,000.00 

34, 049. 47 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 11,107.90 
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July  1,  1909,  balance  unexpended ^22,941.57 

July  1,  1909,  outstanding  llablUtleB 618. 22 

July  1, 1909,  balance  available 22, 323. 35 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
80, 1911,  for  maintenance  of  improvement,  exclusive  of  the  balance 
unexpended  July  1,  1909 17,500.00 

CUMBERLAND    RIVER    ABOVE    NASHVILLE,    TBNN. 

This  section  extends  from  Nashville  to  the  mouth  of  Rockcastle 
River,  357  miles.  In  its  original  condition  it  was  considerably 
obstructed  by  rock  reefs,  ledges,  snags,  etc.,  Mrhich  greatly  impeded 
navigation  between  Nashville  and  Burnside  (about  325  miles),  while 
above  Burnside  the  Smith  shoals  formed  a  serious  obstruction  to 
navigation  at  practically  all  stages. 

The  original  scheme  of  improvement  above  Nashville,  as  modified 
and  extended,  contemplatea  open-channel  work  from  Nashville, 
Tenn.,  to  Cumberland  Ford  (PineAdlle,  Ky.),  497  miles,  at  an  esti- 
mated cost  of  $374,764,  and  was  based  on  projects  submitted  January 
20,  1871,  and  February  8,  1872. 

The  first  appropriation,  specifically  applicable  to  the  Cumberland 
River  above  Nashville,  was  made  by  the  act  of  August  14,  1876. 

This  open-channel  scheme  of  improvement,  or  old  project,  resulted 
in  giving  increased  depths  at  several  of  the  principal  obstructions, 
thus  securing  a  longer  and  safer  period  of  navigation.  Under  this 
project  and  its  modification  appropriations  aggregating  $346,000 
were  made  and  expended. 

The  project  for  the  canalization  of  the  Cumberland  River  above 
Nashville,  based  on  reports  of  an  examination  and  survey  in  1882 
and  1883,  was  adopted  by  the  river  and  harbor  act  of  August  5,  1886. 

This  scheme  of  improvement  provided  for  the  construction  of  22 
locks  and  dams  below  Burnside,  Ky.,  and  6  locks  and  dams  at  Smith 
shoals,  above  Burnside,  the  intention  being  to  provide  a  complete 
system  of  lockage  from  Nashville,  Tenn.,  to  Roctcastle  River,  so  as 
to  afford  a  channel  depth  of  6  feet,  the  locks  to  be  52  feet  wide  and 
280  feet  long,  with  lifts  varying  from  10  to  12  feet,  at  an  estimated 
cost  of  $8,500,000. 

On  February  16, 1905,  the  Board  of  Engineers  for  Rivers  and  Har- 
bors reported  on  the  project  of  canalization  as  follows: 

The  Board  Is  of  the  opinion  that  the  regulation  of  the  river  and  *  *  •  the 
completion  of  Locks  and  Dams  3,  4,  5,  6,  and  7  above  Nashville,  so  as  to  carry 
the  Improvement  of  the  river  from  its  mouth  to  Carthage,  Tenn.,  is  worthy  of 
being  continued  by  the  United  States,  but  that  the  construction  of  the  locks  and 
dams  proposed  between  Carthnge  and  Burnside,  except  No.  21,  now  under  con- 
tract, is  not  at  present  justified  by  the  commerce  involved. 

The  river  and  harbor  act  of  March  2,  1907,  adopted  the  modified 
project  for  completing  the  improvement  in  accordance  with  this 
report  by  providing  for  the  completion  of  Locks  and  Dams  Nos.  3, 
4,  5,  6,  and  7  at  an  additional  expenditure  of  $550,000,  thus  reducing 
the  cost  of  the  project  as  modified  to  $2,769,000,  increased  in  the 
report  for  1908,  page  1690,  to  $2,854,000.  The  act  appropriated 
$150,000  and  authorized  continuing  contracts  in  the  further  sum  of 
$400,000  for  completing  the  project.  The  entire  amount  so  author- 
ized has  now  been  appropriated. 
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For  the  statement  concerning  the  annuhnent  of  the  contract  for 
constructing  Lock  and  Dam  No.  21  see  the  Report  of  the  Chief  of 
Engineers  for  1908,  page  1689. 

The  district  officer  recommends  that  an  additional  sum  of  $85,000  be 
appropriated  to  finish  the  work  at  Lock  21,  as  experience  shows  that 
it  will  be  impossible  to  build  the  dam  and  do  the  necessary  work  oi 
bank  protection  and  paving  withm  the  present  estimate  of  cost.  His 
recommendation  is  concurred  in. 

Attention  is  invited  to  the  district  officer's  further  recommendation 
in  this  connection,  however,  that  no  such  appropriation  be  made 
for  the  completion  of  this  work  unless  the  town  of  Bumside,  which  is 
in  the  vicinity  of  the  proposed  lock  and  will  derive  the  greatest 
benefit  from  the  improvement,  furnish  adequate  terminal  facilities 
by  reserving  for  all  time,  by  appropriate  legislative  action,  a  portion 
of  its  water  front,  and  devote  it  exclusively  to  the  accommodation  of 
river  commerce  upon  such  terms  as  will  be  reasonable  and  just  to  the 
public. 

Under  the  project  of  canalization  appropriations  and  allotments 
aggregating  $2,779,000  have  been  made;  $493.15  have  been  received 
from  recoveries,  sales,  etc.,  making  a  total  of  $2,779,493.15.  Of 
this  amount  about  $42,036.95  is  chargeable  to  maintenance,  leav- 
ing $2,737,456.20  applicable  to  works  of  improvement.  The  total 
expenditures  under  this  project  to  June  30,  1909,  amount  to 
$2,378,110.47,  of  which  sum  about  $31,564.15  was  applied  to  main- 
tenance. 

These  expenditures  have  resulted  in  an  improved  channel  way  by 
the  periodical  removal  of  snags  and  other  surface  obstructions;  the 
completion  and  operation  of  Lock  and  Dam  No.  1  (2.5  miles  below 
Nashville) ;  Lock  and  Dam  No.  2  (9  miles  above  Nashville) ;  and 
Lock  and  Dam  No.  3  (26  miles  above  Nashville) ;  the  completion  of 
the  masonry  required  for  locks  and  abutments  of  dams  Nos.  4,  5,  6, 
and  7  (44.7,  72,  89,  and  106.6  miles,  respectively)  above  Nashville; 
the  purchase  of  sites  for  abutment  at  Lock  No.  8  (125.2  miles  above 
Nashville) ;  and  for  Lock  and  Abutment  No.  22  (320.2  miles  above 
Nashville) ;  the  selection  of  sites  for  the  locks  of  the  Smith  shoals 
system;  the  letting  and  partial  execution  of  the  contracts  for  the 
construction  and  erection  of  the  gates  for  Locks  3  to  7,  and  for  Lock 
21 ;  the  partial  construction  of  Lock  No.  21 ;  the  purchase  and  de- 
livery 01  the  lumber  for  Dam  No.  5 ;  and  contingencies  pertaining  to 
the  entire  improvement. 

The  Cumberland  River  is  navigable  usually  from  Nashville  to 
Burnside,  Ky.,  325  miles,  for  steamboats  drawing  not  more  than  3 
feet  from  four  to  six  months  of  each  year,  and  for  boats  of  greater 
draft  from  two  to  three  months.  The  fall  is  223  feet,  or  aoout  8 
inches  per  mile. 

From  Nashville  to  Caney  Fork  River  (Carthage,  116  miles)  the 
river  is  navigable  for  steamboats  of  2^  feet  draft  from  six  to  eight 
months,  and  for  those  of  greater  draft  four  or  five  months.  Steam- 
boats of  light  draft  can  ascend  to  Burkesville,  236  miles  above  Nash- 
ville, for  from  five  to  seven  months  and  larger  boats  four  or  five 
months. 

The  head  of  navigation  is  Burnside,  Ky.,  for  steamers  and  other 
craft.  This  section  is  considered  navigable  for  rafting  and  logging 
for  about  35  miles  above  Burnside. 

S.  Rep.  527,  61—2 29 
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Lock  No.  1  was  placed  in  operation  November  26,  1904.  The 
completion  of  this  lock  affords  a  good  harbor  at  Nashville,  where  a 
number  of  new  boats  and  barges  were  put  in  commission  as  a  result  of 
this  improvement. 

Lock  No.  2  was  put  in  operation  on  October  9, 1907,  and  Lock  No.  3 
was  placed  in  operation  on  October  15,  1908.  The  completion  of 
these  three  locks  gives  a  6-foot  navigation  the  year  round  for  a 
distance  of  about  47  miles  above  Nashville. 

The  early  completion  of  the  work  at  Locks  Nos.  4,  5,  6,  and  7, 
where  the  more  ex^nsive  masonry  pjarts  have  already  been  built^  is 
regarded  of  great  importance,  as  this  is  necessary  to  make  the  im- 
provement available  and  will  provide  a  permanent  channel  for  navi- 
gation from  Nashville  to  Carthage  and  the  Caney  Fork  River.  When 
these  locks  are  in  operation  the  effect  of  the  project  on  freight  rates 
will  be  more  fully  apparent. 

The  expenditures  during  the  past  fiscal  year  were  applied  to  the 
completion  of  placing  Lock  No.  3  in  operation;  erecting  the  lock 

Sites  under  contract  at  Locks  Nos.  4  ana  5;  partial  construction  of 
am  No.  5 ;  purchase  and  delivery  of  the  materials  preparatory  to  the 
construction  of  the  guard  walls  at  Loclra  Nos.  6  and  7;  quarrying 
stone  for  dams ;  letting  of  the  contract  for  the  delivery  of  the  timber 
for  Dam  No.  4;  construction  of  two  lock  houses  at  Lock  No.  3;  con- 
struction of  floating  plant  and  temporary  buildings  for  shops  and 
quarters  at  Locks  Nos.  6  and  7;  construction  of  Lock  No.  21  and 
contingencies  pertaining  to  the  entire  improvement. 

The  amount  expended  for  maintenance  during  the  past  fiscal  year 
was  applied  to  the  purchase  of  material  for  a  snag  boat. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  expend- 
iture in  the  fiscal  year  1911  as  follows:  Eighty-five  thousand  dol- 
lars to  the  work  of  placing  Lock  No.  21  in  operation,  and  $10,000  to 
maintenance  of  improvement.  The  funds  are  needed  to  make  the 
improvement  available  for  the  needs  of  commerce  and  for  maintain- 
ing the  channel  of  the  river  in  a  navigable  condition. 

The  commerce  on  the  Cumberland  River  above  Nashville  for  the 
calendar  year  1908,  as  nearly  as  could  be  ascertained,  aggregated 
^6,260  tons,  having  an  estimated  value  of  about  $8,745,289 ;  pas- 
sengers carried,  8,635.  The  tonnage  consisted  mainly  of  timber  and 
farm  products  and  general  merchandise. 

For  references  to  surveys  see  page  495,  Annual  Report  of  Chief  of 
Engineers,  1906. 

July  1,  1908,  balance  unexpended . $399,049.58 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  3,  1909 10,000.00 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909—    250, 000. 00 
Cash  allowance  received  from  Underwood  Typewriter  Co 17. 25 

659,066.^ 
June  30,  1909,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $257,469.88 

For  maintenance  of  improvement 214.28 

257,684.16 


July  1, 1909,  balance  unexpended 401, 382. 68 

July  1, 1909,  outstanding  liabilities 25, 163. 34 

July  1,  1909,  balance  avaUable 876,229.34 
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July  1,  1909,  amount  coyered  by  uncompleted  contracts $43, 488. 70 

Amount  (estimated)  required  for  completion  of  existing  project...      85,000.00 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June 
30,  1911,  exclusive  of  tbe  balance  unexpended  July  1,  1909 : 

For  works  of  Improvement «  $85, 000. 00 

Por  maintenance  of  Improvement 10,000.00 

95,000.00 

CUMBERLAND  RIVER,  BELOW   NASHVILLE,   TENN. 

The  Cumberland  River  rises  in  eastern  Kentucky,  on  the  western 
slope  of  the  Cumberland  Mountains,  flows  in  a  tortuous  course  of 
about  688  miles  through  eastern  Kentucky,  middle  Tennessee,  and 
western  Kentucky,  and  discharges  into  the  Ohio  River  near  Smith- 
land,  Ky.  From  Burnside,  Ky.,  the  head  of  steamboat  naviga- 
tion, to  Smithland,  Ky.,  the  distance  is  518  miles  by  the  river,  203 
miles  being  in  the  State  of  Kentucky  and  316  miles  in  the  State  of 
Tennessee. 

Below  Nashville  {19S  miles)  .—From  1830  to  1840  the  legisla- 
tures of  Tennessee  and  Kentucky  made  several  appropriations  for 
the  improvement  of  the  navigation  of  the  Cumberland  River,  but 
little  benefit  to  the  general  condition  of  the  river  seems  to  have  been 
accomplished.  The  Cumberland  Navigation  Company  was  incor- 
porated by  the  State  of  Tennessee  in  1^6  for  improving  the  "  navi- 
gation of  the  Cumberland  River  below  the  town  of  Nashville  by 
means  of  a  system  of  locks  and  dams,"  but  nothing  effective  was 
done  to  carry  out  the  proposed  improvement. 

In  its  original  condition  this  section  of  the  river  was  considerably 
obstructed  by  rocky  ledges,  conglomerate,  gravel,  and  sand  bars, 
snags,  and  other  surface  obstructions,  on  account  of  which  naviga- 
tion  was  rendered  very  uncertain. 

From  July  17, 1832-,  to  July  7, 1838,  Congress  made  five  appropria- 
tions for '  improving  the  Cumberland  River,  Tennessee  and  Ken- 
tucky, aggregating  $155,000,  $20,000  of  which  was  to  be  expended 
below  Nashville  and  $135,000  on  the  river  generally,  but  all  the 
appropriations  for  the  above  period  were  expended  below  Nashville, 
to  improve  the  worst  localities. 

Between  1838  and  1871  no  appropriations  for  this  river  were  made. 
The  original  project  (open-channel  work),  which  provided  specific- 
ally for  operations  on  this  section,  was  adopted  by  the  river  and  har- 
bor act  of  March  3, 1871,  based  on  project  submitted  January  20, 1871. 
The  work  proposed  was  as  follows:  To  excavate  the  bars  and  rock 
ledges  in  order  to  get  an  additional  depth  of  water ;  to  contract  the 
waterways  in  places  in  order  to  get  the  requisite  depth;  to  remove 
snags  and  bowlders  from  the  main  channel ;  and  to  restrain  tributary 
streams  in  well-determined  channels  at  their  junction  with  the  river. 

To  increase  the  depth  of  water  at  the  shoals  in  Kentucky  Chute  at 
the  junction  of  the  Cumberland  with  the  Ohio  River,  a  Board  of 
En^neer  oflScers  in  1888  recommended  the  construction  of  a  dike  near 
Smithland,  Ky.,  at  an  estimated  cost  of  $129,600.  The  river  and 
harbor  act  of  September  19,  1890,  allotted  $30,000  from  the  appro- 
priation for  improving  Cumberland  River  below  Nashville,  to  be 
expended  in  improving  the  mouth  of  the  river,  as  recommended. 

'An  appropriation  of  this  amonnt  Is  recommended  by  the  district  officer  and 
tbe  Chief  of  Engineers,  snbject  to  certain  important  conditions  set  forth  above. 
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Appropriations  aggregating  $305,000  were  made  and  expended, 
thus  completing  the  above  project.  The  expenditures  under  the  old 
project  have  resulted  in  lengthening  the  season  of  navigation  by  giv- 
ing an  increased  depth  at  low  water  combined  with  greater  security  in 
the  passage  of  obstructions. 

The  present  project  for  improving  the  Cumberland  River  below 
Nashville  was  adopted  July  13,  1892,  by  the  river  and  harbor  act  of 
that  date.  It  contemplates  the  extension  of  the  lock  and  dam  svstem 
of  the  upper  river  over  a  considerably  portion  of  the  river  below 
Nashville  by  the  construction  of  7  locks  and  dams,  commencing  at  or 
near  Harpeth  shoal  (Lock  A)  and  ending  at  Big  Eddy  shoal  (Lock 
G) ;  the  locks  to  be  52  feet  wide  and  280  feet  long,  with  lifts  varying 
from  8J  to  11^  feet  and  aggregating  some  70  feet.  The  project  also 
includes  the  improvement  of  the  Kentuckv  Chute,  at  the  mouth  of 
the  river,  as  recommended  by  the  Board  oi  Engineer  officers  in  1888, 
the  necessary  channel  work  below  Lock  G,  and  the  removal  of  surface 
obstructions,  snags,  logs,  etc.,  below  Nashville.  The  total  estimated 
cost  of  the  entire  improvement  is  $1,964,500.  (Annual  Report  of  the 
Chief  of  Engineers  for  1894,  p.  1806.) 

Under  this  project  appropriations  and  allotments  aggregating 
$450,000,  which,' with  receipts  from  sales  and  other  receipts,  $986.30, 
makes  a  total  of  $450,986.30. 

The  total  expenditures  under  this  project  to  June  30, 1909,  amount 
to  $440,745.61,  of  which  sum  about  $20,897.60  have  been  applied  to 
maintenance. 

These  expenditures  have  resulted  in  the  periodical  removal  of  snags 
and  other  surface  obstructions  from  the  navigable  channel,  the  pro- 
tection of  the  bank  of  a  part  of  Cumberland  Island  in  Kentucky 
Chute  at  the  mouth  of  the  river,  and  the  completion  and  placing  in 
operation  of  Lock  A,  November  26, 1904,  whereby  a  6-foot  navigation 
has  been  afforded  all  year  round  for  a  distance  of  38.8  miles  above  the 
lock.  The  season  or  profitable  navigation  from  the  Ohio  River  to 
Nashville  has  been  prolonged  by  forty-five  to  ninety  days,  depending 
on  the  stage  of  water,  making  it  now  average  eight  months  annually. 
Lock  A  is  41.4  miles  below  Nashville. 

The  Cumberland  River  below  Nashville  is  usually  navigable  for  all 
steamboats  plying  on  it  for  six  months  in  each  year;  for  boats  not 
drawing  over  3  feet,  from  six  to  eight  months,  and  for  boats  drawing 
16  inches  or  less,  the  whole  year.  General  navigation,  however,  is 
practically  closed  for  several  months  each  year  during  low  water. 
As  a  general  rule,  when  the  stage  is  below  2^  feet,  navigation  is  closed ; 
between  2^  feet  and  5  feet,  it  is  uncertain,  and  above  5  feet,  good. 
A  table  is  given  on  page  390  of  the  Annual  Report  of  the  Chief  of 
Engineers  for  1902,  showing  the  stages  at  Burnside,  Carthage,  Nash- 
ville, and  Clarksville  for  the  years  1898-1902. 

No  work  of  improvement  was  carried  on  during  the  past  fiscal  year. 

The  funds  expended  were  applied  to  the  cost  oi  the  survey  for  locks 
and  dams  authorized  by  the  act  of  March  2,  1907. 

A  preliminary  report  of  the  survey  ordered  by  the  act  of  March  2, 
1907,  is  printed  in  House  Document  No.  758,  Sixtieth  Confess,  first 
session.  The  final  report  is  printed  in  House  Document  IS^o.  1481, 
Sixtieth  Congress,  second  session. 

In  these  reports  the  district  officer  recommends  the  further  im- 
provement of  the  Cumberland  River  below  Nashville  by  the  con- 


BIVEB  AND  HABBOB  BILL.  458 

struction  of  the  necessary  locks  and  dams.  This  recommendation 
was  concurred  in  by  the  division  en^neer,  Board  of  Engineers  for 
Rivers  and  Harbors,  and  the  Chief  of  Engineers. 

Attention  is  invited  to  the  recommendation  of  the  district  officer 
in  the  appendix  to  this  report  that  the  necessary  funds  for  the  com- 
mencement of  the  work  be  appropriated  at  the  earliest  date  prac- 
ticable.   This  recommendation  is  concurred  in. 

The  reported  commerce  for  the  calendar  year  1908  was  259,734 
tons,  having  an  estimated  value  of  about  $4,621,197;  passengers  car- 
ried, 33,000.  The  tonnage  consisted  principally  of  timber  and  farm 
products,  and  general  merchandise. 

It  is  reported  that  the  Tennessee  Central  Railroad,  which  parallels 
the  Cumberland  River  from  Nashville  to  Clarksville,  had  rates  in 
force  before  the  completion  of  Lock  and  Dam  A  of  from  18  to  26 
cents  per  100  pounds,  and  since  this  lock  was  put  in  operation  these 
rates  have  been  reduced  above  the  lock  to  from  6  cents  to  12  cents  per 
100  pounds. 

The  quantity  of  grain  handled  by  the  local  steamboats  has  in- 
creased considerably  since  the  completion  of  Lock  A,  and  a  new  line 
of  steamboats,  the  Tyner  Line,  has  oeen  operating  during  the  boating 
season. 

It  appears  from  reliable  information  that  the  cost  of  transporting 
CTain  by  river  to  Nashville  is  about  8  cents  per  100  pounds  from  points 
below  Evansville  on  the  Ohio  River,  while  it  is  15  cents  per  100 
pounds  by  way  of  river  to  Henderson  or  Uniontown,  Ky.,  ana  thence 
by  rail  to  Nashville,  or  a  saving  of  about  7  cents  per  100  pounds  by 
ail-river  transportation.  Within  the  past  year  freight  rates  by  rail 
have  advancea  12^  to  20  per  cent  on  every  class  of  merchandise  going 
south  out  of  Nashville,  while  into  Nashville  it  appears  that  the  tariff 
has  not  been  advanced.  There  is  little  doubt  that  the  competition 
offered  by  the  Cumberland  River,  even  in  its  present  condition,  is  the 
cause  of  the  favorable  rates  into  Nashville. 

The  amount  estimated  as  a  profitable  expenditure  in  the  fiscal  year 
ending  June  30, 1911,  will  be  applied  to  necessary  maintenance.  The 
funds  are  needed  for  maintaining  the  river  in  a  navigable  condition. 
No  estimate  is  submitted  for  further  work  on  the  old  or  existing 
project  for  improvement  by  locks  and  dams  pending  action  by  Con- 
gress on  the  new  plan  for  slack-water  improvement  referred  to  above. 

July  1,  1008,  balance  unexpended $8,731.44 

Gash  allowance  received  from  Underwood  Typewriter  Company.  _ 
Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  3,  1909 10,000.00 

18, 743. 69 
June  30,  1909,  amount  expended  during  fiscal  year,  for  survey 8, 503. 00 

July  1,  1909,  balance  unexpended 10, 240. 69 

July  1,  1909,  outstanding  liabilities 6.05 

July  1,  1909,  balance  available 10, 233. 74 

Amount  (estimated)  required  for  completion  of  existing  project..  1, 549, 818.  81 

Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June 
30,  1911,  for  maintenance  of  improvement,  exclusive  of  the  bal- 
ance unexpended  July  1,  1909 10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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Reports  on  recent  surveys  are  printed  in  House  Documents  No.  768, 
Sixtieth  Congress,  first  sesison,  and  No.  1481,  Sixtieth  Congress,  sec- 
ond session.  The  report  of  the  Board  of  Engineers  in  the  former 
document  is  as  follows: 

BOABD  OF   EnQINEEBS  FOB  RiVEBS  AND   HaBBOBS, 

Washington,  D.  C,  March  9,  1908. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

Section  1  of  the  act  of  March  2,  1907,  contains  the  following : 

"Improving  Cumberland  Klver,  Tennessee  and  Kentucky,  below  Nashyille; 
The  Secretary  of  War  may  cause  a  survey  to  be  made  with  a  view  to  the  im- 
provement by  locks  and  dams  of  that  portion  of  the  river  heretofore  surveyed 
in  which  no  locks  and  dams  have  been  constructed." 

This  survey  is  for  the  purpose  of  locating  lock  and  dam  sites  on  the  Cumber- 
land River  between  its  mouth  and  Lock  A,  which  Is  41  miles  below  Nashville. 
Survey  work,  which  has  been  in  progress,  was  Interrupted  by  high  water,  and 
as  it  will  be  some  time  before  it  can  be  resumed  the  within  report  has  been 
submitted  covering  that  part  of  the  river  already  surveyed. 

Sites  for  Locks  and  Dams  B  and  C  have  been  located,  and  the  sites  for  Lock 
D  explored,  but  not  finally  accepted.  The  cost  of  Locks  B  and  C,  as  estimated 
by  the  district  officer,  is,  respectively,  $562,026  and  $006,267.60.  There  will  be 
required  for  the  completion  of  the  system  below  Nashville  three  or  four  locks 
in  addition  to  Locks  B  and  C,  depending  upon  the  lift  adopted. 

In  a  report  submitted  by  the  Board  under  date  of  February  26,  1006,  in  com- 
pliance with  a  resolution  of  the  Committee  on  Rivers  and  Harbors  of  the 
House  of  Representatives,  published  in  House  Document  No.  6D0,  Fifty-ninth 
Congress,  first  session,  "with  a  view  to  ascertaining  whether  improvements 
should  at  present  be  undertalcen  in  addition  to  those  for  which  appropriations 
have  already  been  made,"  the  Board  described  in  considerable  detail  the  eco- 
nomic features  involved  in  the  improvement  of  the  Cumberland  River,  and  in 
conclusion  stated — "The  Board  is  of  opinion  that  the  regulation  of  the  river 
and  the  construction  of  the  six  locks  and  dams  of  the  system  below  NashviUe 
♦    ♦    ♦    is  worthy  of  being  continued  by  the  United  States." 

Neither  physical  nor  commercial  conditions  appear  to  have  changed  since  the 
report  of  the  Board  Just  referred  to,  and  it  seems  unnecessary,  therefore,  to  go 
further  into  the  subject  at  this  time  than  to  say  that  both  the  district  officer 
and  the  division  engineer  express  views  which  accord  with  those  of  the  Board* 
that  Locks  and  Dams  B  and  C  are  in  the  logical  order  of  the  work  to  be  done, 
and  that  the  board  recommends  for  favorable  consideration  the  project  proposed 
by  the  district  officer. 

For  the  Board: 

D.   W.   LOCKWOOD,  I 

Colonel,  Corps  of  Engineers, 
Senior  Member  of  the  Board. 

Following  is  the  letter  of  the  Chief  of  Engineers  submitting  the 
report  contained  in  House  Document  No.  1481,  Sixtieth  Congress, 
second  session : 

War  Department, 
Office  of  the  Chief  of  Enoiiteers, 

Washington,  Fehruary  24,  1909. 

Snt :  Referring  to  letter  from  this  office,  dated  March  10,  1908,  and  In  further 
compliance  with  the  flaw,  I  now  have  the  honor  to  submit  herewith  for  trans- 
mission to  Congress  a  final  report  dated  January  18,  1009,  by  Maj.  Wm.  W. 
Harts,  Corps  of  Engineers,  on  survey  authorized  by  Item  In  section  1  of  the  river 
and  harbor  act  approved  March  2,  1807,  as  follows : 

"  Improving  Cumberland  River,  Tennessee  and  Kentucky,  below  Nashville : 
The  Secretary  of  War  may  cause  a  survey  to  be  made  with  a  view  to  the  im- 
provement by  locks  and  dams  of  that  portion  of  the  river  heretofore  surveyed 
in  which  no  locks  and  dams  have  been  constructed." 

In  the  section  of  the  Cumberland  River  below  Nashville,  Tenn.,  one  lock  and 
dnm  (A)  has  already  been  constructed,  and  in  the  report  transmitted  with 
office  letter  of  March  10,  1908,  and  published  in  House  Document  No.  758,  Six- 
tieth Congress,  first  session,  sites  were  indicated  and  estimates  submitted  for 
the  next  two  locks  and  dams  (B  and  C)  in  the  series  beginning  at  NashviUe 
and  extending  downstream. 
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Ab  a  result  of  his  further  inveatlgatltm  the  local  officer  now  proposeff  the  cod- 
structlon  of  three  more  locks  and  dams  (D,  E,  and  F)  to  complete  the  syBteni, 
or  bIx  In  all,  together  with  the  necessary  dredging  between  the  lowest  lock  and 
the  mouth  of  the  river  to  afford  a  channel  350  feet  wide  and  6  feet  deep  at  low 
water.  The  cost  of  these  three  locks  and  dams,  and  the  dredging  proposed.  Is 
estimated  at  (l,005,aSS.80,  which,  together  with  the  estlmntes  heretofore  auh- 
mltted  for  Locka  and  Dams  B  ((SG2.926)  and  C  ((696,267.60),  makes  a  total 
of  23,164,882.40  for  the  work  remaining  to  be  done  to  tomplete  the  project  for 
6-foot  navigation  on  the  river  below  Nnahvllle. 

I  concur  in  the  opinion  of  the  district  ofllcer,  the  division  engineer,  and  the 
Board  of  Engineers  for  Klvers  and  Harbors  that  Cumberland  Elver  belew  Nash- 
ville Is  wortliy  of  Improvement  In  the  manner  proposed. 
Very  reBpectfully, 

W.    L.    UARBHALt, 

Chief  of  Engineers,  O.  8.  Armf. 
The  Sbcretabt  of  Was. 

The  increased  use  of  the  nver  in  recent  years  is  shown  by  the  fol- 
lowing table  of  statistics  for  1896-1906,  the  figures  being  those  ^ven 
in  the  Annual  Beports  of  the  Chief  of  Engineers : 
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OBION  AND  TORSO)  DEER  RIVERS,  TENNESSEE. 

The  river  and  harbor  act  of  June  13,  1902j  authorized  the  joinl 
improvement  of  the  Obion  and  Forked  Deer  rivers. 

(a)  Obion  River. — This  stream  is  situated  in  northwestern  Ten- 
nessee. It  is  formed  by  the  junction  of  its  North  and  South  forks 
about  6  miles  northeast  of  Obion,  which  is  considered  the  head  of 
navigation  for  steamers  and  other  craft,  and  it  flows  in  a  general 
southwesterly  direction  about  75  miles,  entering  the  Mississippi 
Kiver  some  5  miles  below  the  Missouri  and  Arkansas  state  line.  It  is 
probable  that  rafting  and  logging  are  feasible  as  far  up  as  25  miles 
above  Obion. 

In  its  original  condition  the  obstructions  on  this  river  were  almost 
wholly  drift,  snags,  and  overhanging  trees,  which  made  navigation 
difficult  and  uncertain. 

The  original  project  was  based  on  a  survey  made  in  1891,  and  was 
adopted  by  the  river  and  harbor  act  of  July  13,  1892.  The  scope  of 
the  work  was  to  obtain  S-foot  navigation  at  low  water  by  means  of 
open-channel  work,  at  an  estimated  cost  of  $50,000.  After  an  ex- 
penditure of  $15,795.01  this  project  was  modified  m  June,  1897,  to 
one  for  maintenance,  so  as  to  keep  the  river  free  from  such  obstruc- 
tions as  would  prevent  navigation  at  medium  and  high  stages,  at  an 
estimated  annual  cost  of  $2,S00. 
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In  1903  the  annual  expenditure  recommended  for  maintenance  of 
the  Obion  and  Forked  Deer  Rivers  combined  was  reduced  fr<Hn 
$4,500  to  $2,260.     (See  Annual  Report  for  1904,  p.  2351.) 

Appropriations  and  allotments  aggregating  $29,400  have  been 
made  for  the  Obion  River,  of  which  $28,395.62  have  been  expended 
under  the  present  project  to  June  30,  1909. 

Ko  work  was  done  during  the  past  fiscal  year.  The  funds  ex- 
pended were  applied  to  maintenance  of  the  floating  plant. 

The  expenditures  have  resulted  in  temporary  improvements  to  the 
channel,  lessening  the  dangers  to  navigation  at  medium  and  higher 
stages  irom  Obion,  Tenn.,  to  the  mouth  of  the  river.  The  naviga- 
bility of  the  Obion  River  depends  largely  on  the  stage  of  water  in  the 
Mississippi.    Navigation  is  not  practicable  at  low  stages. 

For  tne  calendar  year  ending  December  31,  1908,  the  reported 
commerce  on  this  stream  amounted  to  8,684  tons,  having  an  estmiated 
value  of  about  $51,415,  consisting  almost  wholly  of  timber  products; 
passengers  carried,  100. 

For  additional  details  of  the  Obion  River,  see  the  account  of  its 
survey  in  the  Annual  Report  of  1891,  page  2992.  The  effect  of  the 
improvement  on  freight  rates  is  not  believed  to  be  important  and  can 
Bot  readily  be  ascertained. 

The  district  officer  expresses  the  opinion,  for  reasons  stated  in  his 
report,  that  further  appropriations  under  this  project  are  not  war- 
ranted. 

ffllly  1,  1908,  balance  unexpended $1, 213. 21 

Jtine  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance 
"Ot  improvement 208. 83 

iftily  1,  1909,  balance  unexpended 1,004.38 

July  1,  1909,  outstanding  liabilities 13.00 

July  1,  1909,  balance  available 991. 38 

6)  Forked  Deer  River. — This  stream  is  formed  by  the  jimction  of 
forth  and  South  forks  about  8  miles  southwest  of  Dyersburg,  and 
flows  thence  in  a  general  southwesterly  direction  about  21  miles, 
entering  the  Obion  River  about  3 J  miles  from  the  Mississippi.  Dyers- 
burg is  considered  the  head  of  navigation  on  the  North  Fork.  Jack- 
son, Tenn.,  95^  miles  above  the  mouth,  was  formerly  considered  the 
head  of  navigation  on  the  South  Fork,  but  in  recent  years  navigation 
appears  to  have  been  limited  to  the  lower  portion  of  this  stream.  It 
is  probable  that  rafting  and  logging  can  be  carried  on  to  a  distance 
of  25  miles  above  Dyersburg. 

In  their  original  condition  the  main  stream  and  its  branches,  the 
North  Fork  and  South  Fork,  were  greatly  obstructed  by  sna^  and 
drift.  The  original  project  may  be  said  to  have  been  adopted  ty  the 
river  and  harbor  act  of  August  2,  1882,  and  was  based  on  a  report  of 
an  examination  of  South  Fork,  dated  December  16,  1880.  This 
tooiect  was  subsequently  modified  by  extension  to  include  the  North 
Fork  and  main  stream  until  appropriations  aggregating  $25,000  were 
niade  and  expended.  The  operations  proposed  were  open-channel 
'Work,  by  which  it  was  sought  to  maintain  a  satisfactory  channel, a)l 
the  year  round.  This  project  was  set  aside  in  view  of  the  fact  thai 
the  result  aimed  at  could  not  be  accomplished  by  this  method. 

The  present  project  for  maintenance,  based  on  the  provisions  ol  thd 
act  of  March  3, 1899,  provided  for  the  removal  of  surface  obstructions 
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from  the  Forked  Deer  River  and  its  navigable  branches  (North  and 
South  forks) ,  at  an  estimated  annual  cost  of  $2,000.  In  1903  the 
annual  expenditure  recommended  for  maintenance  of  both  the  Obion 
and  Forked  Deer  rivers  was  reduced  from  $4^500  to  $2,250.  (See 
Annual  Report  for  1904,  p.  2351.)  Under  this  project  appropria- 
tions and  allotments  aggregating  $12,600  have  been  made,  of  which 
$11,766.37  has  been  expended  to  June  30,  1909.  The  expenditures 
have  resulted  in  temporary  improvements  to  the  channel,  lessening 
the  dangers  to  navigation  at  medium  and  higher  stages.  The  navi- 
gability of  the  Forked  Deer  River  dej)ends  largely  upon  the  stage  of 
water  in  the  Mississippi.    Navigation  is  not  practicable  at  low  stages. 

No  work  was  done  during  the  past  fiscal  year.  The  funds  expended 
were  applied  to  the  maintenance  of  the  floating  plant. 

For  the  calendar  year  ending  December  31, 1908,  the  reported  com- 
merce on  this  stream  amounted  to  16,165  tons,  having  an  estimated 
value  of  about  $35,150,  and  consisting  almost  wholly  of  timber 
products.    Passengers  carried,  300. 

For  references  to  sundry  examinations  and  surveys  of  the  Obion 
and  Forked  Deer  rivers,  see  the  Report  of  the  Chief  of  Engineers  for 
1908,  page  553.  For  the  report  of  the  survey  of  the  South  Fork  of 
the  Forked  Deer  River  dated  January  22,  1908,  see  House  Document 
No.  945,  Sixtieth  Congress,  first  session. 

The  effect  of  the  improvement  on  freight  rates  is  not  believed  to 
be  important  and  can  not  readily  be  ascertained. 

This  river  has  been  combined  with  the  Obion  in  the  work  of  im- 
provement, and  they  have  ordinarily  been  considered  together  in 
making  appropriations  of  funds. 

The  district  officer  expresses  the  opinion,  for  reasons  stated  in  his 
report  on  Obion  River,  that  further  appropriations  under  this  project 
are  not  warranted. 

July  1,  1908,  balance  unexpended $985.17 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 151.54 

July  1,  1909,  balance  unexpended 833.63 

July  1,  1909,  outstanding  liabilities 11.50 

July  1,  1909,  balance  available 822.18 

CONSOLroATED. 

July  1,  1908,  balance  unexpended ^ 2, 19S.  38 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
Improvement 3tJ0. 37 

July  1,  1909,  balance  unexpended 1,838.01 

July  1,  1909,  outstanding  liabilities 24.50 

July  1,  1909,  balance  available 1,813.61 

CLINCH  AND   HIWA8SEE  RIVERS,  TENNESSEE. 

(a)  Clinch  River. — ^This  river  rises  in  the  Cumberland  Mountains 
in  Virginia,  and,  after  following  a  southwesterly  course,  empties  into 
tiie  Tennessee  River  at  Kingston,  104  miles  above  Chattanooga.  It 
drains  an  area  of  about  5,0(K)  square  miles.  Its  average  slope  below 
Clinton  (60  miles  from  the  mouth)  is  about  1.3  feet  per  mile.    The 
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ordinary  low-water  discharge  at  Clinton  is  about  900  cubic  feet  per 
second.  There  are  about  193  miles  of  the  river  in  the  State  of 
Tennessee. 

In  its  original  condition  the  channel  was  obstructed  by  rock  reefs^ 
sand  and  gravel  bars,  bowlders,  snags,  and  overhanging  trees. 

The  present  project,  adopted  in  1880,  provides  for  (£annel  excava- 
tion, removing  surface  obstructions,  and  the  construction  of  wing^ 
dams  and  training  walls,  so  as  to  secure  a  navigable  channel  2  feet  in 
depth  at  ordinary  low  water  from  the  mouth  of  the  river  to  Clinton, 
about  60  miles,  and  of  1.5  feet  in  depth  from  Clinton  to  Haynes  (or 
Walkers)  Ferry,  about  66  miles.  From  Haynes  Ferry  to  the  state 
line,  a  distance  of  about  67  miles,  it  is  proposed  simplv  to  remove  the 
loose  rock  and  bowlders,  reduce  the  rock  ledges,  and  remove  snags« 
overhanging  trees,  and  similar  obstructions,  so  as  to  assist  raft  and 
flatboat  navigation  at  the  stages  at  which  the  river  is  ordinarily  used. 

The  sums  thus  far  appropriated  and  allotted  for  this  stream  amount 
to  $54,825.43,  and  $1.10  additional  has  been  received  from  sales, 
making  the  total  receipts  $54,826.53. 

The  amount  expended  to  June  30,  1909,  was  $54,401.12.  This 
has  been  applied  to  reducing  reefs,  removing  surface  obstructions, 
and  building  wing  dams  and  training  walls,  whereby  the  use  of  the 
river  has  been  rendered  practicable  at  stages  2  to  3  feet  lower  than 
before  the  improvement  was  begun.  The  expenditures  of  the  past 
fiscal  year  were  in  connection  with  a  public  hearing  and  the  inspec- 
tion of  certain  bridges. 

The  town  of  Clinton  has  been  reached  by  small  steamboats,  and  is 
regarded  as  the  practicable  limit  of  steamboat  navigation.  Rafts 
are  transported  from  points  at  least  as  far  upstream  as  Speers  Ferry, 
Va.,  201  miles  from  the  mouth. 

The  commerce  reported  on  the  Clinch  River  for  the  calendar  year 
1908  consisted  of  64,410  tons  of  logs  rafted,  valued  at  about  $386,460, 
and  about  900  tons  of  farm  products  carried  between  Harriman,  on 
the  Emory  River,  and  Tennessee  River  points,  a  distance  of  4.5 
miles  on  the  Clinch.  Statistics  of  the  traffic  arriving  at  and  depart- 
ing from  Kington,  Tenn.,  were  not  compiled  separately  from  the 
commerce  of  me  Tennessee  River,  as  this  town  is  situated  so  near 
the  mouth  of  the  Clinch  as  to  make  it  virtually  a  Tennessee  River  port. 

For  reasons  given  in  his  report  the  district  officer  recommends  the 
suspension  of  appropriations  for  this  stream  for  the  present 

For  survey  or  this  river  see  Annual  Report  of  the  Chief  of  En- 
gineers for  1901,  page  2542.         * 

There  is  no  information  available  indicating  the  extent  to  which 
freight  rates  are  affected  by  this  improvement.  It  seems  safe  to  say 
that  it  will  necessarily  be  slight  until  the  time  arrives  when  changed 
conditions  shall  have  warranted  the  adoption  of  a  plan  for  the  radical 
improvement  of  this  stream. 

July  1,  1908,  balance  unexpended 1627.02 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement  , 102.21 

July  1,  1909,  balance  unexpended 425.41 

July  1,  1909,  outstanding  liabilities 28.  84 

July  1,  1909,  balance  available 896.67 
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(6)  Hiwasaee  River. — The  Hiwassee  River  rises  in  the  mountains 
of  western  North  Carolina  and  northern  Georgia,  flows  in  a  north- 
i^esterly  direction,  and  enters  the  Tennessee  Kiver  about  35  miles 
above  Chattanooga.  Its  largest  tributary  is  the  Ocoee  River,  which 
enters  it  from  the  south  about  35  miles  from  its  mouth.  The  Hi- 
^wassee  drains  an  area  of  about  2,725  square  miles.  Its  average  slope 
below  the  Ocoee  is  about  0.93  foot  per  mile.  The  low-water  discharge 
at  the  mouth  of  the  Ocoee  is  given  as  about  950  cubic  feet  per  second* 

On  examination,  made  in  1874,  the  channel  was  found  to  be  ob- 
-structed  bj  rock  reefs,  gravel  bars,  shags,  and  overhanging  trees. 

The  original  project  of  improvement,  based  on  the  examination 
of  1874,  was  for  a  navigable  channel  40  leet  wide  and  2  feet  deep  at 
ordinaiy  low  water  to  Savannah  Ford,  about  41.6  miles  from  the  mouth 
of  the  river,  to  be  secured  by  excavation  of  rock  reefs  and  gravel 
bars  and  construction  of  wing  dams.  Expenditures  under  this  proj- 
ect amounted  to  $36,427.07. 

The  present  project,  based  on  a  survey  made  in  1899,  contemplates 
the  development  of  a  channel  of  not  less  than  116  feet  width  and  30 
inches  mean  depth  between  the  mouth  of  the  river  and  the  mouth  of 
the  Ocoee  River  by  use  of  spur  dikes,  training  walls  and  submerged 
sills,  bank  protection,  and  dredging,  at  an  estimated  cost  of  $71,125. 
There  were  sixteen  shoals  having  less  than  the  desired  depth  at  low 
water. 

This  project  was  adopted  by  the  river  and  harbor  act  of  June  13, 
1902. 

Under  the  present  project  $74,855.33  has  been  received  from  appro- 
priations and  allotments  and  $8.23  from  sales,  making  a  total  of 
$74,863.56. 

The  amount  expended  on  /the  present  project  to  June  30, 1909,  was 
$67,044.18.  This  has  been  applied  to  maintenance  of  the  navigable 
channel  and  to  work  of  improvement  at  Blackbird,  Ackerman,  Hog- 
wallow,  Rogers,  Mathews,  Agency,  and  Bunker  Hill  shoals,  the  most 
serious  obstructions  between  Charleston  and  the  mouth.  In  the  past 
fiscal  year  channel  work  was  carried  on  at  each  of  these  localities, 
mainly  by  dike  construction  and  dredging.  A  new  steamboat  for 
this  work,  built  imder  contract  at  a  cost  of  $10,000,  was  launched  in 
August,  1908. 

The  maximum  draft  that  can  be  carried  over  the  shoalest  place  at 
mean  low  water  is  about  2  feet.  The  extreme  flood  oscillation  at 
Charleston,  19  miles  above  the  mouth,  is  about  32  feet,  but  ordinary 
floods  do  not  exceed  about  15  to  18  feet.  Small  boats  of  about  100 
tons  capacity  can  navigate  the  river  ei^ht  months  in  the  year.  Sa- 
vannah Ford,  7  miles  above  the  mouth  of  the  Ocoee  River,  has  at 
times  been  reached  by  steamboats,  and  is  usually  regarded  as  the  head 
of  navigation ;  although  at  present  steamboat  traffic  does  not  extend 
above  Charleston.  Rafting  and  logging  are  not  considered  practi- 
cable above  Savannah  Fora. 

The  commerce  on  the  Hiwassee  River  reported  for  the  calendar 
year  1908  amounted  to  about  6,330  tons,  valued  at  about  $176,160.  It 
consisted  principally  of  farm  products  and  general  merchandise. 

For  report  of  survey  see  Annual  Report  of  the  Chief  of  Engineers 
for  1901,  page  2458. 
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There  is  no  information  available  indicating  the  extent  to  which 
freight  rates  will  be  affected  by  this  improvement.  It  will  probably 
be  slight. 

All  the  funds  called  for  in  the  estimate  of  the  present  project  have 
been  appropriated.  In  order  to  maintain  the  improvement  in  an 
effective  manner  $10,000  should  be  appropriated  biennially  for  main- 
tenance, and  this  amount  has  been  estimated  for  as  a  profitable  ex- 
penditure in  the  fiscal  year  1911. 

July  1,  1908,  balance  unexpended f39, 263.95 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  3,  1909 6, 000. 00 

44,263.96 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement   , 36, 444. 57 

July  1,  1909,  balance  unexpended 7,819.38 

July  1,  1909,  outstanding  liabilities 2, 022. 51 

July  1,  1909,  balance  available 5. 796. 87 

Amount  that  can  be  profitably  expended  in  fiscal  year,  ending  June 
•  80, 1911,  for  maintenance  of  improvement,  exclusive  of  the  balance 
unexpended  July  1,  1909 10, 000. 00 

Report  on  a  survey  of  Clinch  River  is  printed  in  House. Document 
No.  75,  Fifty-sixth  Congress,  second  session,  and  also  in  Report 
of  Chief  of  Engineers,  1901,  page  2542. 

The  Chief  of  Engineers,  in  submitting  the  report  under  date  of 
November  27,  1900,  says: 

I  have  now  the  honor  to  submit  herewith  copy  of  final  report  on  the  survey,  dated 
August  3, 1909,  by  Major  Kingman,  with  accompanying  maps. 

It  is  the  opinion  of  the  local  officer,  concurred  in  by  Col.  Henry  M.  Robert,  Corps  of 
Engineers,  division  engineer,  that  improvement  of  the  river  by  means  of  locks  and  oams 
is.&e  most  certain  and  satisfactory  method,  and  the  project  presented  con  templates 
construction  of  11  locks  and  dams,  at  an  estimated  cost  of  $1,460,000,  to  provide  an 
extreme  low- water  depth  of  4  feet  from  the  mouth  up  to  Coal  Creek.  This  will  also 
secure  the  improvement  of  Emory  River  up  to  Harriman,  Tenn. 

In  the  opinion  of  Colonel  Robert,  the  improvement  is  worthy  of  being  undertaken 
by  Uie  General  Government  as  a  part  of  a  system  including  the  Tennessee  River  to 
its  mouth. 

FRENCH   BROAD  AND   LrTTLB   PIGEON   RIVERS,   TENNESSEE. 

The  French  Broad  River  is  one  of  the  largest  tributaries  of  th^ 
Tennessee.  It  rises  in  North  CaroUna,  flows  in  a  generally  north- 
westerly direction,  and  finally  unites  with  the  Holston  River  in  the 
State  of  Tennessee,  about  4.6  miles  above  Knoxville,  to  form  the 
Tennessee  River.  It  has  a  drainage  area  of  about  5,600  square  miles. 
Leadvale,  Tenn.,  about  70  miles  above  the  mouth,  has  generally  been 
considered  the  head  of  navigation  in  Tennessee,  and  it  is  not  believed 
that  rafting  or  logging  is  practicable  to  any  great  extent  above  this 
point.  An  isolated  portion  of  the  river  in  North  Carolina,  between 
Brevard  and  AsheviUe,  wAs  under  improvement  for  several  years 
from  1877  to  1882,  and  $43,000  Was  expended  in  removing  obstruct- 
ing bowlders,  fish  traps,  and  snags,  and  in  dredging  and  constructing 
wing  dams  at  Cherokee,  Big  Buck,  and  other  shoals. 
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In  its  original  condition  the  river  was  obstructed  by  rock  reefs, 
sand  and  gravel  bars,  and  by  bowlders^  snags,  and  overhanging  trees, 
and  numerous  islands  in  the  river  divided  the  water  and  diminished 
the  depth  in  the  navigable  channels.  There  were  41  shoals  obstruct- 
ing navigation  below  Leadvale.  The  average  slope  below  Leadvale 
is  about  2.3  feet  per  mile,  and  the  low-water  discharge  at  Leadvale 
is  reported  as  about  2,000  cubic  feet  per  second. 

The  Little  Pigeon  River  is  formed  by  the  junction  of  its  east  and 
90uth  forks  at  Sevierville,  Tenn.,  and  flows  in  a  northerly  direction 
for  about  5  miles,  emptving  into  ^he  French  Broad  about  29  miles 
above  its  mouth.  The  Little  Pigeon  is  navigable  at  ordinary  stages 
only  about  2  miles  above  its  mouth  (to  Catlettsburg),  and  thus  prac- 
tically amounts  to  an  additional  landing  on  the  French  Broad.  In 
its  original  condition  this  portion  of  the  river  was  obstructed  by  a 
bar  at  its  mouth. 

The  present  project,  adopted  June  14,  1880,  provides  for  open-river 
work  on  the  French  Broad  to  secure  a  navigable  channel  at  low  water 
from  the  mouth  to  Leadvale  sufficient  to  permit  the  passage  of  boats 
drawing  about  2.5  feet,  at  an  estimated  cost  of  $150,000,  and  for  the 
removal  of  the  bar  at  the  mouth  of  the  Little  Pigeon. 

To  June  30,  1909,  $147,000  had  been  appropriated  and  allotted  for 
this  improvement  in  both  North  Carolina  and  Tennessee,  and  $503.01 
had  been  received  from  other  sources,  making  an  aggregate  of 
$147,503.01. 

The  amount  expended  to  June  30,  1909^  for  work  in  the  State  of 
Tennessee  was  $98,637.91,  of  which  $8,085.16  was  for  maintenance. 
This  expenditure  has  been  appUed  to  the  improvement  of  15  shoal 
places  in  the  French  Broad,  the  maintenance  ox  the  navigable  channel, 
and  the  removal  of  the  bar  at  the  mouth  of  the  Little  Pigeon. 

No  active  operations  were  carried  on  during  the  fiscal  year,  owing 
to  insufficient  funds.  The  expenditures  were  in  connection  with 
preparing  and  equipping  the  plant  required  for  the  coining  season's 
work  of  maintenance. 

The  maximum  draft  that  can  be  carried  over  the  shoalest  place  at 
mean  low  water  is  probably  about  18  inches.  The  extreme  flood 
oscillation  is  about  30  feet,  ordinary  floods  having  a  range  of  about 
10  to  15  feet.  Steamboats  rarely  go  above  Dandridge,  46.5  miles 
above  the  mouth,  and  all  the  improvements  are  below  this  place. 

The  commerce  carried  on  this  river  during  the  calendar  year  1908 
amounted  to  about  26,930  tons,  valued  at  about  $397,360. 

For  details  of  the  French  Broad  see  the  report  of  survey  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1900,  page  3018.  An 
examination  of  the  Little  Pigeon  is  reported  in  the  Annual  Report 
for  1891,  page  2287. 

The  direction  of  traffic  on  these  streams  is  not  parallel  to  rail  lines. 
The  effect  of  the  improvement  on  railroad  rates,  therefore,  would  be 
indeterminate,  though  doubtless  important. 

The  district  officer  recommends,  m  view  of  the  commercial  impor- 
tance of  the  French  Broad  River,  that  a  biennial  appropriation  of* 
$10,000  be  made  for  maintenance  of  the  improvement.     His  recom- 
mendation is  concurred  in.     It  is  also  recommended  that  an  appro- 
priation of  $18,000  for  works  of  improvement  be  made  for  the  fiscal 
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year  1911,  the  work  proposed  being  for  the  extension  of  benefits 
already  obtained  under  the  existing  project. 

July  1, 1908,  balance  unexpended $3, 177. 52 

Received  from  sales 1-05 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 5,000.00 

8, 17a  57 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 2, 313^  47 

July  1,  1909,  balance  unexpended ' 5,865. 10 

July  1, 1909,  outstanding  liabilities 175. 68 

July  1,  1909,  balance  available 5, 689. 42 

Amount  (estimated)  required  for  completion  of  existing  project 61, 515.  64 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 28,000.00 

TENNESSEE  RIVER  SYSTEM. 


The  Tennessee  River  is  652  miles  long.  It  is  formed  by  the  junc- 
tion of  the  French  Broad  and  Holston  nvers.  4.6  miles  above  Knox- 
ville  and  188  miles  above  Chattanooga,  ana  flows  into  the  Ohio  at 
Paducah,  464  miles  below  Chattanooga.  Together  with  its  principal 
tributaries  it  forms  a  system  of  internal  waterways  capable  of  being 
navigated  more  than  1,300  miles  b^  steamboats.  In  addition  to  this, 
its  tributaries  are  still  further  navigable  bv  rafts  and  flatboats  for  a 
distance  of  more  than  1,000  mUes,  thus  making  a  system  of  navigable 
waters  about  2,350  miles  in  length,  with  a  arainage  area  of  about 
44^00  square  miles. 

The  river  is  nav^able  the  entire  year  from  the  mouth  to  Riverton, 
Ala.  Just  above  Kiverton  a  lateral  canal  about  8  miles  long  is  now 
under  construction  past  the  Colbert  and  Bee  Tree  shoals,  and  the 
Muscle  Shoals  Canal  now  surmounts  the  Big  Muscle  and  Elk  Rivep 
shoals. 

Under  the  act  of  April  26,  1904,  as  amended  by  act  of  January  7, 
1905,  a  lock  and  dam  to  be  built  mainly  by  private  parties  are  pro- 
jected at  Hales  bar,  designed  to  form  a  pool  extending  33  iniles 
upstream  to  Chattanooga. 

Local  boat  lines  have  headquarters  at  the  principal  towns  alon^  the 
river.  There  is  no  through  traffic  covering  the  elitire  length  of  the 
river,  -the  longest  regular  boat  service  being  found  between  Chatta- 
nooga and  Paducah  when  the  stage  of  water  permits. 

The  amount  so  far  appropriated  and  allotted  for  the  Tennessee 
River  and  the  canals  thereon  is  $8,541,337.15;  amount  received 
from  other  sources,  $2,461.95,  making  the  total  received  $8,543,799.10. 
Of  this  the  sum  of  $1,122,882.26  has  been  allotted  for  operating, 
care,  and  repair  of  the  Muscle  Shoals  Canal  from  November,  1890, 
when  it  was  opened  to  navigation,  to  June  30,  1909. 

Freight  rates  are  said  to  be  already  considerably  lowered  by  this 
project,  but  there  is  no  information  available  indicating  to  what 
extent  they  will  be  affected  by  its  completion. 

Jf.  Tennessee  River. — ^The  improvement  has  been  carried  on  in 
three  sections  under  separate  appropriations. 
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(a)  Above  Chattanooga,  Tejm,  (188  miles). — ^In  its  original  con- 
dition this  part  of  the  river  was  obstructed  by  rock  reefs,  bowlders, 
gravel  bars,  and  snags.  The  depth  of  water  on  the  bars  varied  from 
10  to  30  inches  at  low  water,  and  in  some  places  the  current  was  as 
great  as  6  miles  an  hour.  The  average  slope  is  0.956  foot  per  mile, 
with  average  low-water  discharge  varying  from  about  3,000  cubic 
feet  per  second  at  Knoxville  to  about  6,000  cubic  feet  per  second  at 
Chattanooga. 

The  present  project,  adopted  by  Congress  in  act  of  August  18,  1894, 
is  to  obtain  by  training  walls,  wing  dams,  and  dredging  a  low-water 
channel  3  feet  deep  from  Chattanooga  to  the  mouth  of  the  French 
Broad  River,  at  an  estimated  cost  of  $650,000.  Up  to  June  30,  1895, 
the  sum  of  $328,255.83  had  been  expended  under  a  previous  prolect, 
and  there  remained  55  obstructions  having  less  than  3  feet  deptn  at 
low  water.  A  revision  of  the  estimate  in  1907,  on  a  basis  of  present 
unit  prices,  places  the  cost  of  the  existing  project  at  $1,709,000. 

Appropriations  and  allotments  under  the  present  project  amount  to 
$352,014.63,  and  the  receipts  from  sales,  etc.,  have  been  $155.70;  mak- 
ing a  total  of  $352,170.33.  The  total  amount  expended  under  the 
{>resent  project  to  June  30, 1909,  is  $307,841.29,  including  $13,915.16 
or  maintenance. 

Operations  in  recent  years  have  been  mainly  concentrated  at  the 
formidable  series  of  obstructions  extending  from  Caney  Creek  shoals 
(about  98  miles  above  Chattanooga)  downstream  for  a  distance  of 
about  8  miles.  The  projected  works  in  that  vicinity  are  well  ad- 
vanced toward  completion,  and  a  marked  increase  in  channel  depths 
has  been  obtained. 

The  work  done  in  the  past  fiscal  year  comprised  dredging  and  dike 
construction  at  Caney  Creek  shoals  and  dike  construction  at  Little 
River  shoals  (12  miles  below  Knoxville).  Operations  were  sus- 
pended in  October,  owing  to  the  exhaustion  of  funds.  In  January, 
1909,  under  an  allotment  made  for  the  purpose,  some  work  was 
undertaken  at  the  latter  place  with  a  view  to  the  reduction  of  objec- 
tionable current  velocities  due  to  the  incomplete  stage  of  the  improve- 
ment. The  funds  expended  for  maintenance  during  the  fiscal  year 
were  applied  to  this  emergency  work  at  Little  River  shoals  and  to 
the  construction  and  repair  of  floating  plant  needed  in  the  work  of 
preserving  the  navigable  condition  of  the  channel. 

The  new  wooden-null  steam  tender  Chilhoweej  built  under  contract 
at  a  cost  of  $10,000,  was  launched  in  August,  1908. 

The  maximum  draft  that  can  be  carried'  at  mean  low  water  over 
the  shoalest  place  in  this  section  is  about  18  inches.  The  extreme 
flood  oscillations  range  from  about  40.5  feet  at  Knoxville  to  about  68 
feet  at  Chattanooga. 

The  commerce  reported  on  this  portion  of  the  river  during  the  cal- 
endar year  1908  amounted  to  about  621,500  tons,  valued  at  about 
$3,187,620,  the  principal  items  in  order  of  value  being  marble,  gen- 
eral merchandise,  logs,  and  grain. 

A  map  of  this  section  of  the  river  is  printed  in  the  Annual  Report 
of  the  (Jhief  of  Engineers  for  1876,  page  710,  and  an  account  or  its 
survey  in  the  report  of  1893,  page  2333. 

It  IS  proposed  to  apply  the  amount  given  as  a  profitable  expendi- 
ture in  the  fiscal  year  1911  to  maintaining  the  navigable  waterway 
by  the  removal  of  minor  channel  obstructions  and  the  repair  of  exisi- 
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ing  works  of  regulation,  and  to  continuing  improvement  under  the 
existing  project  for  the  purpose  of  extending  the  benefits  already 
secured. 

No  active  operations  were  carried  on  in  the  Little  Tennessee  River 
during  the  fiscal  year.  The  total  expenditures  for  its  improvement 
up  to  June  30,  1909,  amount  to  $5,510.09.  Owing  to  the  slight  use 
made  of  this  tributary,  it  is  believed  that  further  allotments  from 
appropriations  for  the  upper  Tennessee  River  should  not  be  made 
for  it  lor  several  years,  and  no  sum  is  therefore  given  as  a  profitable 
expenditure  in  the  fiscal  year  1911. 

TENNESSEE   RfVER  ABOVE   CHATTANOOGA. 

July  1,  1908,  balance  unexpended $35, 049. 41 

Received  from  sales 2. 85 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 50,000. 00 

Allotment  from  emergency  act  of  March  2,  1907 1, 270. 46 

86, 322.  72 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $35, 049. 41 

For  maintenance  of  improvement 6, 944. 27 

41, 993. 68 

July  1,  1909,  balance  unexpended 44, 329. 04 

July  1,  1909,  outstanding  Imbilities 2, 461. 29 

July  1,  1909,  balance  available 41, 867. 75 

Amount  (estimated)  required  for  completion  of  existing  project 1, 080, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1, 1909 160,000.00 

UTTLE  TENNESSEE  RIVEB. 

July  1,  1908,  balance  unexpended $1, 489. 91 

July  1,  1909,  balance  unexpended 1, 489. 91 

(6)  CTiattanoogaj  Tenn,,  to  Riverton,  Ala.  (238  miles), — In  its 
original  condition  the  channel  from  Chattanooga  to  Browns  Ferry- 
was  obstructed  hy  bars,' bowlders,  reefs,  and  rocky  projections.  Navi- 
gation was  possible  during  six  to  nine  months  annually.  Between 
Browns  Ferry  and  Florence  were  the  Muscle  shoals  obstructions, 
which  could  be  crossed  only  at  unusually  high  water.  Between  Flor- 
ence and  Riverton  the  Colbert  and  Bee  Tree  shoals  prevented  naviga- 
tion for  six  months  in  the  year. 

The  average  slope  is  1.5  feet  per  mile  from  Chattanooga  to  Scott 
Point  (17.5  miles),  thence  0.4  foot  per  mile  to  head  of  Muscle  Shoals 
Canal  (158  miles),  thence  2.73  feet  per  mile  to  Riverton  (62.5  miles), 
with  average  low-water  discharge  varying  from  about  6,000  cubic 
feet  per  second  at  Chattanooga  to  about  10,000  cubic  feet  per  second 
at  Riverton. 

Under  a  former  project  the  Muscle  shoals  section  was  improved,  at 
a  cost  of  $3,191,726.50,  by  some  channel  work  at  Little  Muscle  shoals 
and  bv  the  construction  of  a  lateral  canal  in  two  divisions,  one  on 
the  left  bank  about  3.5  miles  long,  with  2  locks,  around  the  Elk  River 
shoals,  and  the  other  on  the  right  bank,  about  14.5  miles  long,  with  9 
locks,  around  the  Big  Muscle  shoals.  This  work  was  done  mainly 
from  1875  to  1890,  under  a  project  adopted  originally  in  1868. 
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Expenditures  aggregating  S595,532.74  have  been  made  in  the 
improvement  of  the  open  nver  at  various  locaUties  between  Chatta- 
nooga and  Riverton  under  a  former  project,  dating  back  to  1868, 
which  contemplated  securing  a  least  depth  of  3  feet  at  low  water  in 
the  improved  channels. 

The  existing  projects  for  the  improvement  of  this  section  are  three 
in  number.  The  first  authorizes  the  construction  by  private  parties 
of  a  lock  and  dam  at  Hales  bar,  about  33  miles  below  Chattanooga^ 
which  will  form  a  pool  extending  above  Chattanooga  with  a  depth  or  at 
least  6  feet  at  low  water,  the  parties  doing  the  work  being  granted  the 
use  of  the  water  power  produced  by  the  dam  for  a  period  of  ninetv- 
nine  years.  The  United  States  is  to  prepare  the  plans,  supervise  tne 
construction,  and  provide  the  gates,  valvefe,  operating  machinery,  and 
other  appurtenances  of  the  lock,  at  a  total  cost  now  estimated  at 
$214,720.  The  project  was  adopted  bv  act  of  April  26, 1904,  amended 
(as  to  location  of  the  work)  by  act  of  January  7,  1905. 

The  second  project,  adopted  by  act  of  March  2,  1907,  provides  for 
open-channel  work  to  secure  a  depth  of  5  feet  at  low  water  (in  accord- 
ance with  project  submitted  in  H.  Doc.  No.  50,  57th  Cong.,  1st  sess.) 
from  Scott  Point  to  Lock  A,  covering  the  stretch  of  145  miles  between 
Hales  bar  and  the  Muscle  Shoals  Canal,  the  revised  estimate  placing 
the  cost  of  the  wor^  at  $1,231,000. 

The  third  project  provides  for  the  improvement  of  Colbert  and  Bee 
Tree  shoals,  near  the  downstream  limit  of  this  section,  by  the  con- 
struction of  a  lateral  canal  about  8  miles  long,  with  one  lock  of  about 
26  feet  lift,  at  an  estimated  cost  of  $2,847,009.70.  The  original 
project  was  approved  by  the  Secretary  of  War  on  November  28,  1890, 
and  its  last  modification  on  June  12,  1905. 

The  appropriations  and  allotments  under  the  present  projects  for 
the  improvement  of  this  section  aggregate  $2,547,644.24,  and  in  addi- 
tion the  sum  of  $550.97  has  beBn  received  from  other  sources,  making 
a  total  of  $2,548,195.21,  of  which  the  sum  of  $2,213,759.36  has  been 
expended  to  June  30,  1909. 

These  expenditures  have  resulted  in  the  preparation  of  plans  for 
the  Hales  Bar  lock  and  dam,  the  purchase  of  the  metal  work  to  be 
incorporated  in  the  lock  masonry,  the  letting  of  the  contracts  for  the 
construction  and  erection  of  the  upper  and  lower  lock  gates,  the  con- 
struction of  a  quarter  boat  for  the  United  States  inspecting  force,  and 
the  supervision  of  the  entire  work,  at  a  total  cost  of  $47,283.80;  in 
the  partial  improvement  of  the  open-river  channel  at  various  pointy 
between  Chattanooga  and  Riverton,  notably  at  Aliens  bar,  and  the 
construction  of  floating  plant  needed  to  carry  on  advantageously  the 
work  of  open-river  regulation,  at  a  cost  of  $108,404.96,  including 
$3,048.70  for  maintenance;  and  in  the  partial  construction  of  the 
Colbert  Shoals  Canal,  including  the  completion  of  the  masonry  of  the 
lock,  the  construction  of  the  concrete  river  wall,  the  excavation  of 
about  90  per  cent  of  the  canal  prism,  the  letting  of  a  contract  for  the 
upper  ana  lowxr  lock  gates,  the  erection  of  the  lock  houses,  and  the 
carrying  out  of  minor  incidental  work  by  hired  labor,  at  a  total  cost 
of  $2,058,070.60. 

The  Muscle  Shoals  Canal  provides  a  permanent  depth  of  5  feet, 
except  in  its  approaches,  where  additional  work  will  be  rec|uired  to 
secure  this  deptii  at  low  water,  the  improvement  never  having  been 
fully  completed  at  these  points. 

8.  Rep.  527,  61—2 30 
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The  maximum  draft  that  can  be  carried  at  mean  low  water  over 
the  shoalest  place  between  Chattanooga  and  Riverton  is  about  2  feet. 
The  extreme  flood  oscillations  range  from  about  69  feet  at  the  Suck> 
12  miles  below  Chattanooga,  to  about  10  feet  at  Lock  No.  4  of  the 
Muscle  Shoals  Canal. 

The  improvements  at  Hales  bar  and  Colbert  shoals  will  not  be 
available  for  navigation  until  the  works  are  completed. 

At  Hales  bar  the  expenditures  during  the  past  fiscal  year  were 
applied  to  the  letting  of  a  contract  for  the  lower  gates,  to  the  con- 
struction of  a  quarter  boat  for  the  United  States  mspectors,  and  to 
the  cost  of  supervising  the  contract  work  of  building  the  lock  and 
dam.  The  concrete  work  is  about  20  per  cent  completed,  and  about 
36  per  cent  of  the  rock  excavation  and  68  per  cent  of  the  earth  exca- 
vation had  been  accomplished  up  to  the  close  of  the  fiscal  year.  In 
the  annual  report  for  1908  (p.  564)  the  additional  sum  of  $101,750  was 
estimated  to  oe  required  for  the  completion  of  the  work  with  which 
the  United  States  is  chargeable  in  connection  with  this  improvement. 
The  river  and  harbor  act  of  March  3,  1909,  carried  an  authorization  of 
one-half  of  this  amount,  but  no  part  thereof  has  yet  been  appropriated. 

The  funds  expended  during  the  fiscal  year  ror  open-channel  work 
between  Chattanooga  and  Kiverton  were  appliea  to  dredging  at 
Aliens  bar,  a  serious  obstruction  between  Hobos  Island  and  (lunters- 
ville,  to  dike  construction  at  Chunn  bar,  and  to  tTie  construction  and 
repair  of  floating  plant.  Proposals  were  solicited  for  furnishing  the 
machinery  and  fittings  for  a  dipper  dredge  to  be  employed  in  this 
section  of  the  river.  Four  bids  were  received,  and  the  contract  was 
awarded  in  the  sum  of  $19,850. 

In  the  appendix  to  this  report  the  district  ofl5.cer  gives  liis  reasons 
for  recommending  an  increased  appropriation  for  open-channel  work. 
His  recommendation  is  concurred  in. 

.  The  principal  work  done  at  Colbert  shoals  in  the  past  fiscal  year 
comprised  excavation  in  the  lower  portion  of  the  canal  prism  (three- 
fourths  of  the  work  that  remained  to  be  done  having  been  accom- 
plished), the  construction  of  the  final  portion  of  the  concrete  river 
wall,  and  the  erection  of  the  necessary  lock  buildings.  In  addition 
to  these  contract  operations,  hired-labor  work  was  continued  during 
the  year,  the  expenditures  therefor    having    been  appUed  to  the 

{saving  of  four  waste  weirs,  the  placing  of  tne  remaimng  portion  of 
he  toe  wall  for  an  embankment  1,650  feet  long  on  the  river  side  of  the 
eanal,  the  completion  of  the  additional  masonry  required  to  bring 
the  lock  walls  to  the  requisite  height  imder  the  modified  project,  the 
construction  of  a  road  from  Riverton  to  the  lock  and  along  the  south 
bank  of  the  canal,  sodding  portions  of  the  canal  slopes,  and  other 
minor  operations.  A  contract  was  entered  into  for  lurnishing  and 
erecting  the  upper  and  lower  lock  gates. 

The  district  officer  recommends  in  his  report  an  additional  allot- 
ment of  $150,000  for  completing  the  Colbert  Shoals  Canal.  His 
recommendation  is  concurred  in. 

The  sum  given  as  a  profitable  expenditure  in  the  fiscal  year  1911 
at  Hales  bar  will  be  applied  to  the  procurement  by  contract  of  the 
electrical  machinery  and  equipment  for  operating  the  gates  and 
valves,  to  providing  lock  houses,  office,  roads,  walks,  etc.,  to  grading 
grounds,  etc.,  and  to  the  expenses  of  supervision  and  inspection. 

It  is  proposed  to  apply  the  amount  recommended  for  open-channel 
work,  $360,000,  to  dredging  and  dike  construction  at  shoal  places 
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between  Chattanooga  and  Riverton,  to  providing  a  suitable  working 
plant  for  this  section  of  the  river,  and  to  maintenance  of  the  existing 
channel,  the  object  of  the  proposed  work  being  to  extend  the  benefits 
already  secured  from  open-river  improvement,  and  in  addition  to 
render  available  the  important  advantages  to  be  derived  from  the 
opening  of  Colbert  Shoals  Canal  to  navigation. 

The  sum  estimated  as  a  profitable  expenditure  for  the  fiscal  year 
1911  at  Colbert  and  Bee  Tree  shoals,  $150,000,  is  to  be  applied  to 
liprapping  the  banks  of  the  canal  where  necessary,  to  purchasing 
and  mstalling  under  contract  the  guard  gates,  fiLuing  valves,  and 
operating  mechanism  of  the  lock,  and  to  contingent  expenses. 

The  commerce  carried  on  the  river  between  Chattanooga  and 
Florence  in  the  calendar  year  1908  amounted  to  about  202,450  tons, 
the  estimated  value  of  which  is  given  as  $8,115,735.  The  most 
important  items  were  general  merchandise,  cotton,  and  timber 
products. 

For  references  to  details  of  the  river  from  Chattanooga  to  Riverton, 
see  Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  456. 

HALES  BAR  LOCK  AND  DAM. 

July  1,  1908,  balance  unexpended $85, 539.  75 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 15,000.00 

100, 539.  75 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment        19,835.26 

July  1,  1909,  balance  unexpended 80, 704. 49 

July  1,  1909,  outstanding  liabilities 186.38 

July  1,  1909,  balance  available 80, 518. 11 

July  1,  1909,  amount  covered  by  uncompleted  contracts 51, 828. 00 

Amount  (estimated)  required  for  completion  of  existing  project 101, 750. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
July  1,  1909 a  101,  750.  00 

OPEN-CHANNEL  WORK. 

July  1,  1908,  balance  unexpended $176,270.78 

Received  from  sales 18. 78 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 5,000.00 

181, 289.  56 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment         77,977.16 

July  1,  1909,  balance  unexpended 103,312.46 

July  1,  1909,  outstanding  liabilities 13,992.75 

July  1,  1909,  balance  available 89, 319. 71 

Amount  (estimated)  required  for  completion  of  existing  project 1, 031, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 • 360, 000. 00 

oOf  this  amount  $50,875  is  for  continuing  contract  work  authorized  by  the  river 
and  harbor  act  of  March  3.  1909. 
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COLBERT  AND   BEE   TREE   SHOALS. 


July  1,  1908,  balance  unexpended $376, 160.  74 

Received  from  sales 472.  80 

Amount  appropriated  by  simdry  civil  act  approved  March  4,  1909 120, 000. 00 

496, 633. 54 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      346, 214.  64 

July  1,  1909,  balance  unexpended 150, 418.  90 

July  1,  1909,  outstanding  liabilities 38, 161.  65 

July  1,  1909,  balance  available 112, 257.  25 

July  1,  1909,  amount  covered  by  uncompleted  contracts 88, 385. 08 

Amount  (estimated)  required  for  completion  of  existing  project 639, 000.  OO 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
July  1,  1909 150,000.00 

(c)  Below  RivertoUy  Ala,  {226  miles). — ^This  section  of  the  river 
lies  below  most  of  the  large  tributaries;  and  the  slope  being  uniform 
and  moderate  and  the  width  nowhere  excessive,  it  affords  unusual 
facilities  for  navigation.  The  ruling  low-water  depths  were  orig- 
inally about  3.5  feet  over  the  lower  196  miles  and  2  feet  in  the  remain- 
ing portion.  The  average  slope  is  0.34  foot  per  mile,  and  the  low- 
water  discharge  is  about  10,000  cubic  feet  per  second.  In  1896 
there  were  49  localities  having  less  than  5  feet  depth  at  low  water, 
and  several  other  shoals  have  since  developed. 

The  existing  project,  originally  adopted  September  19,  1890,  and 
subseauently  extended  in  its  scope  by  the  acts  of  August  18,  1894, 
and  March  3,  1899,  is  to  obtain,  by  dredging,  a  channel  not  less 
than  5  feet  deep  and  150  feet  wide,  and  to  protect  Livingston  Point 
and  Tennessee  Island  from  erosion  with  a  view  to  preserving  the 
port  of  Paducah,  Ky. 

The  appropriations  and  allotments  for  this  section  amount  to 
$397,197.74,  and  sums  aggregating  $838.49  have  been  received  from 
other  sources,  making  a  total  of  $398,036.23. 

The  total  amount  expended  to  June  30,  1909,  was  $376,325.93, 
including  about  $57,197.05  for  maintenance. 

This  expenditure  has  resulted  in  the  completion  of  the  work  at 
Livingston  Point  and  Tennessee  Island  at  a  cost  of  $77,367.65;  in 
the  removal  of  snags  and  the  dredging  of^bout  1,127,660  cubic  yards 
of  gravel  at  about  31  localities,  thus  removing  the  worst  obstruc- 
tions below  Hamburg;  and  in  the  maintenance  of  the  working  plant 
employed  in  this  section.  The  results  of  the  dredgins  operations 
appear  to  be  fairly  permanent  at  about  two-thirds  of  the  places 
improved.  The  work  done  in  the  season  of  1907  has  been  of  unusual 
value. 

The  smallness  of  the  balance  available  during  the  working  season 
of  1908  and  the  high  stages  of  the  river  that  prevailed  after  funds 
became  available  from  the  enactment  of  March  3,  1909,  rendered  it 
impracticable  to  carry  on  any  field  operations  during  the  fiscal  year. 
The  expenditures  for  the  year  (including  the  amount  applied  to 
maintenance)  were  incident  to  the  construction  and  repair  of  floating 
plant  and  the  purchase  of  supplies,  preparatory  to  commencing  the 
season's  work. 
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The  maximum  draft  that  can  be  carried  over  the  shoalest  place 
in  this  section  at  mean  low  water  is  about  3  feet.  The  extreme 
flood  oscillations  range  from  about  48  feet  at  Johnsonville  to  about 
55  feet  at  Paducah. 

The  commerce  carried  on  the  river  between  Florence  and  Paducah 
during  the  calendar  year  1908  amounted  to  about  552,560  tons,  the 
estimated  value  of  which  is  given  as  $10,636,445;  the  principal  items 
in  order  of  vfdue  being  general  merchandise,  railroad  ties,  peanuts, 
and  cotton.  Railroad  ties  formed  the  most  considerable  item  in 
point  of  tonnage. 

In  the  appendix  to  this  report  the  district  ofBcer  gives  his  reasons 
for  recommending  an  increased  ai)propriation  for  this  section,  and 
his  recommendation  is  concurred  in.  It  is  proposed  to  apply  the 
amoimt  estimated  as  a  profitable  expenditure  in  the  fiscal  year  1911 
to  maintenance  of  the  existing  .waterway  and  to  channel  improve* 
ment  at  the  shoal  places  offering  the  ^eatest  obstruction  to  naviga- 
tion. The  work  proposed  will  result  m  an  extension  of  the  benefits 
already  secured,  and  will,  moreover,  serve  an  important  purpose  in 
rendering  more  fully  available  the  improvement  to  be  effected  by 
the  canal  at  Colbert  and  Bee  Tree  shoals,  now  nearing  completion. 

July  1,  1908,  balance  unexpended $4, 373. 53 

Received  from  sale?. 512. 70 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 25,000.00 

29, 886. 23 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $4, 873. 53 

For  maintenance  of  improvement 3, 302.40 

8, 175. 93 

July,  1909,  balance  unexpended ., 21, 710. 30 

July  1,  1909,  outstanding  liabilities 3, 432.  76 

July  1,  1909,  balance  available 18, 277. 54 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 150, 000. 00 

BIO  SANDY  BIYER  AND  LEVISA  AND  TUO  FORKS ,   WEST  VIRGINIA  AND 

KENTUCKY. 

For  more  extended  information  concerning  the  early  history  of  this 
improvement^  reference  is  made  to  the  following  Annual  Reports  of 
the  Chief  of  Engineers:  For  the  vear  1875,  pages  756-769;  for  the 
year  1904,  Part  1,  page  479,  and  for  the  year  1905,  Part  1,  pages 
488^89. 

In  their  original  condition  this  river  and  its  forks  were  much 
obstructed  by  rocks,  bars,  sna^,  and  leaning  trees.  During  the  low- 
water  period  of  each  year  navigation  was  practically  suspended. 

The  original  project  was  adopted  July  18,  1878,  and  provided  for 
the  removal  or  rocks,  snags,  and  overhanging  trees  from  the  Big 
Sandy  River  and  its  forks.  The  construction  of  a  lock  and  fixed  dam 
below  the  junction  of  the  two  forks  and  near  Louisa,  Ky.,  was  added 
by  the  act  of  June  14,  1880,  and  in  1891  was  modified  to  admit  of  the 
construction  of  a  movable  instead  of  a  fixed  dam. 
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The  work  of  clearing  the  forks  of  obstructions  is  carried  on  from  year 
to  year  as  funds  are  made  available. 

The  amount  expended  on  ori^al  and  modified  projects  prior  to 
operations  under  existing  project,  exclusive  of  mamtenance  on 
Levisa  and  Tug  Forks,  was  $380,590.66. 

The  existing  project,  adopted  March  3, 1899,  contemplates  carrying 
slack  w^ater  from  the  Ohio  Kiver  to  Pikeville,  on  Levisa  Fork,  and  to 
the  mouth  of  Pond  Creek,  on  Tug  Fork,  by  the  construction  of  21 
locks  and  dams,  at  an  estimated  cost  of  S4,725,000.  Of  these  locks 
and  dams  10  are  proposed  for  the  Levisa  Fork,  8  for  Tug  Fork,  and  3 
for  the  main  river.  The  survey  made  for  this  improvement  developed 
the  fact  that  only  2  locks  and  dams  would  be  required  for  the  main 
river. 

The  raising  of  the  crest  of  Dam  No.  3,  at  Louisa,  Ky.,  was  added 
by  the  act  of  June  13,  1902,  at  an  estimated  cost  of  S35,000. 

The^  improvement  at  the  mouth  of  the  Big  Sandy  River  by  the 
construction  of  regulating  works  was  added  by  the  act  of  March  3, 
1905,  at  a  cost  of  $40,000. 

The  construction  of  a  steel  service  bridge  at  Lock  No.  1,  Big  Sandy 
River,  was  added  by  the  act  of  March  2,  1907,  at  a  cost  of  $7,000. 

The  amount  expended  on  the  work  of  the  existing  project  up  to 
the  close  of  the  fiscal  year  ending  June  30,  1909,  was  as  follows: 

Big  Sandy  River,  general  improvement,  including  maintenance $955, 502. 44 

Levifia  Fork,  maintenance 32, 192. 41 

Tug  Fork,  maintenance 31, 284. 06 

And  at  that  date  all  work  of  this  project  applicable  to  the  main 
river,  Catlettsburg  to  Louisa,  was  completed,  with  the  exception  of 
the  steel  service  bridge  at  Lock  No.  1,  which  has  been  deferred  for 
reasons  set  forth  on  page  606  of  the  Annual  Report  of  the  Chief  of 
Ei^ineers  for  1908.  , 

Lock  No.  1,  Tug  Fork,  and  Lock  No.  1,  Levisa  Fork,  have  been 
completed,  and  Dam  No.  1,  Tug  Fork,  under  contract  dated  July 
22,  1908,  and  Dam  No.  1,  Levisa  Fork,  dated  July  29,  1908,  were 
partially  completed. 

With  the  exception  of  the  service  bridge  at  Lock  No.  1 ,  which  is 
provided  for  by  a  specific  appropriation,  the  work  is  being  carried 
on  under  the  continuing-contract  system,  and  the  balance  of  the 
authorization  remaining  to  be  appropriated  is  $25,000.  This  amount, 
in  addition  to  the  unexpended  balance  on  June  30,  1909,  can  be 
profitably  expended  in  tne  fiscal  year  ending  June  30,  1911,  in  the 
extension  of  benefits  by  the  construction,  and  partial  completion  of 
the  accessories,  of  Dam  No.  1,  Tug  Fork,  ana  Dam  No.  1,  Levisa 
Fork. 

In  connection  with  the  work  under  contract  for  constructing  Dam 
No.  1,  Tug  Fork,  and  that  covered  bj  contract  for  constructing  Dam 
No.  1,  Levisa  Fork,  unforeseen  conditions  have  presented  themselves 
which  will  materially  increase  the  cost  of  completing  these  works. 
Quicksand  has  been  encountered,  which  will  greatly  increase  the 
amount  of  excavation  and  deposit  and,  in  addition  to  the  authoriza- 
tion of  $25,000  contained  in  the  river  and  harbor  act  of  March  3, 
1909,  an  additional  appropriation  of  $25,000  is  recommended,  that 
amount  being  considered  necessary  to  complete  the  work  as  originally 
contemplated  and  to  provide  a  maneuvering  boat  at  each  lock, 
estimated  to  cost  $5,000  each. 
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An  additional  appropriation  of  $3,000  is  recommended  for  th« 
construction  of  a  steel  service  bridge  at  Lock  No.  1,  Big  Sandy  River, 
the  appropriation  of  $7,000  contained  in  river  and  harbor  act  ot 
March  2,  1907,  being  deemed  insuflicient  for  reasons  explained  on 
page  606,  Annual  Report  of  the  Chief  of  Engineers  for  1908. 

For  reasons  stated  in  the  appendix  to  this  report,  the  district 
officer  considers  a  small  dredging  plant  necessary  for  the  operation 
and  maintenance  of  this  improvement,  and  estimates  the  cost  of 
same  at  $20,000.  It  is  recommended  that  funds  be  appropriated 
for  the  construction  of  this  plant. 

Three  locks  and  dams  on  the  Big  Sandy  River  have  been  com- 
pleted and  opened  to  navigation.  They  provide  a  minimum  depth 
of  6  feet  on  their  lower  miter  sills,  except  at  Lock  No.  1,  Catletts- 
burg,  Ky.,  where  the  depth  on  the  lower  miter  sill  depends  upon 
the  stage  in  the  Ohio  River,  and  is  uncertain  and  will  remain  so 
until  a  dam  is  placed  in  the  Ohio  River  immediately  below  Catletts- 
burg. 

The  minimum  draft  that  can  be  carried  over  the  shoalest  portions 
of  the  forks  at  mean  low  water  is  uncertain  and  changeable,  and 
can  not  be  definitely  stated  owing  to  the  constant  movement  of  the 
bottom  and  the  fact  that  the  oostructions  naturally  renew  them- 
selves. 

It  is  deemed  advisable  that  provision  should  be  made  for  the 
necessary  surveys  to  locate  sites  and  for  acquisition  of  land  required 
for  additional  locks  and  dams,  to  be  constructed  under  the  adopted 
project,  in  order  to  avoid  delays  incident  to  such  work  after  appro- 
priations for  actual  construction  have  been  made. 

Commercial  statistics  are  reported  under  the  head  of  operating 
and  care  of  locks  and  dams  on  Big  Sandy  River,  West  Virginia  and 
Kentucky  (see  below). 

The  Big  Sandy  River  is  navigable  by  steamer  from  Catlettsburg, 
the  mouth  of  the  river,  up  to  Louisa,  Ky.,  a  distance  of  27  miles, 
and  from  there  to  Chapman,  Ky.,  on  Levisa  Fork,  a  distance  of  9 
miles,  and  to  Saltpetre,  W.  Va.,  on  Tug  Fork,  a  distance  of  4  miles. 
For  pole  boats,  rafts,  etc.,  the  head  of  present  navigation  is  taken  at 
Pond  Creek  on  Tug  Fork  and  at  Pikeville  on  Levisa  Fork. 

It  is  believed  that  the  work  thus  far  accomplished  on  this  improve- 
ment has  had  no  material  effect  on  freight  rates. 

Reference  to  report  on  examination  made  in  compliance  with  act 
of  March  2,  1907,  will  be  found  on  page  612,  Annual  Report  of  the 
Chief  of  Engineers  for  1908. 

July  1,  1908,  balance  unexpended |271, 683. 26 

Received  from  sales 25. 50 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1 909 50, 000. 00 

321, 608. 7« 
Jime  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $172, 096. 64 

For  maintenance  of  improvement 245. 27 

172, 341. 91 

July  1,  1909,  balance  unexpended 149, 266. 85 

July  1,  1909,  outstanding  liabilities 1, 427. 75 

r 
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July  1,  1909,  balance  available $147, 839. 10 

July  1,  1909,  amount  covered  by  uncompleted  contracts 119, 473. 66 

Amount  (estimated)  required  for  completion  of  existing  project 3, 705, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 0  28,000. 00 

KENTUCKY  BIVEB,    KENTUCKY. 

For  more  extended  information,  reference  is  made  to  the  Annual 
Report  of  the  Chief  of  Engineers  for  the  year  1906,  Part  1,  pages  541 
and  542.  At  the  time  the  United  States  assumed  control  or  the  Ken- 
tucky River  the  improvement  that  had  been  made  by  the  State  of 
Kentucky,  which  included  five  locks  and  fiixed  dams,  was  found  to  be 
in  a  dilapidated  and  almost  worthless  condition.  Portions  of  Dams 
Nos.  1  and  2  on  the  lower  part  of  the  stream  were  gone  entirely,  so 
that  navigation  was  suspended. 

The  original  and  existing  project  was  adopted  in  1879  (Annual 
Report  of  the  Chief  of  Engineers  for  1879,  pp.  1398-1422)  and  pro- 
vides for  repairing  and  rebuilding  the  five  old  locks  and  dams,  remov- 
ing snags,  logs,  and  other  obstructions,  and  extendii^  6-foot  slack- 
water  navigation  from  the  mouth  of  the  river  to  the  Three  Forks,  a 
distance  of  about  261  miles. 

The  amount  expended  to  Jime  30,  1909,  was  $3,094,100.81. 

The  result  of  this  expenditure  was  the  repair  and  the  rebuilding 
of  five  old  locks  and  dams  constructed  by  the  State;  the  construction 
of  Locks  and  Dams  Nos.  6,  7,  8,  9,  10,  and  11;  the  purchase  of  sites 
for  these  and  for  Locks  and  Dams  Nos.  12,  13,  and  14,  and  the  partial 
construction  of  Locks  and  Dams  Nos.  12  and  13;  construction  of  dam 
at  Beattyville,  Ky.,  and  survey  to  determine  the  amount  of  damage 
by  flowage  to  private  property  by  reason  of  the  construction  of  these 
works. 

This  work  is  being  carried  on  under  the  continuing-contract  system 
and  the  total  amount  authorized  for  this  improvement  has  been 
appropriated. 

The  present  unexpended  balance  will  become  exhausted  with  the 
completion  of  Lock  No.  13,  with  the  exception  of  a  possible  balance 
of  S50,000;  in  addition  thereto  an  appropriation  of  $165,000  will  be 
necessary  for  the  construction  of  the  dam  and  abutment. 

The  estimated  cost  of  Lock  and  Dam  No.  14  is  $415,650,  not  pro- 
vided for  in  any  existing  legislation. 

The  construction  of  Locks  and  Dams  Nos.  9  and  10  has  caused 
damages  to  the  highways  of  Madison  County  by  backwater  in  Tates 
Creek  and  Otter  Creek.  Tates  Creek  enters  the  Kentucky  River 
about  one-half  mile  above  Lock  9.  There  is  a  county  road  crossing 
this  creek  a  few  hundred  feet  above  the  mouth,  which  is  the  principsu 
outlet  for  a  large  number  of  residents  dwelUng  on  the  left-hand  side 
going  up  this  creek.  Since  the  construction  oi  Dam  No.  9  this  cross- 
ing has  been  rendered  useless.  In  order  to  restore  the  crossing  a 
bndge  will  have  to  be  constructed.  From  estimates  already  ob- 
tained it  is  thought  that  a  suitable  bridge  can  be  built  for  approxi- 

a  Of  this  amount,  |25,000  is  for  continuing  contract  work  authorized  by  the  river 
and  harbor  act  of  March  3,  1909,  and  $3,000  for  completing  steel  service  bridge  at 
Lock  No.  1,  Big  Sandy  River. 
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mately  $3,500,  and  an  appropriation  of  this  amount  is  therefore  rec- 
ommended. Otter  Creek  is  situated  one-half  mile  below  Ford,  Ky., 
and  one-half  mile  above  Dam  No.  10.  Since  the  construction  of  this 
dam  the  county  road  running  alon^  this  creek  has  been  rendered 
impassable.  This  road  meets  the  Richmond  and  Boonesboro  (Ky.) 
turnpike  and  is  the  principal  outlet  for  a  large  number  of  families 
scattered  along  this  creek.  For  the  purpose  of  restoring  this  road  to 
pubhc  traffic  an  appropriation  of  $2,500  is  recommended.  This  work 
constitutes  an  item  of  contingent  expense  that  was  not  foreseen  when 
the  estimate  of  cost  of  constructing  these  locks  and  dams  was  pre- 
pared, and  an  appropriation  of  $6;000  to  cover  the  cost  of  the  addi- 
tional work  indicated  is  a  proper  charge  to  this  improvement  and 
should  be  provided  in  addition  to  sums  neretofore  authorized. 

The  greatest  draft  which  can  be  carried  at  mean  low  water  from 
Lock  No.  1  to  a  point  2  miles  above  Irvine,  Ky.  (a  distance  of  220 
miles),  which  ia  at  present  the  head  of  slack-water  navigation,  is 
6.5  feet.     Above  this  point  no  boats  can  run  at  a  low  stage. 

Ordinary  low-water  depth  through  Lock  No.  1  and  to  the  Ohio 
River,  4  miles  below,  is  6  feet  or  more,  but  at  extreme  low  water 
only  about  2 J  feet  can  be  carried  over  the  lower  sill  of  Lock  No.  1. 
The  usual  variations  of  level  of  water  surface  are  from  23  to  40  feet 
and  occasionally  much  more. 

Approximate  amount  of  commerce,  1908 tons. .  318, 565 

Approximate  value  of  commerce $5, 001, 470.  50 

Approximate  number  of  passengers 11, 546 

The  principal  commerce  of  the  river  is  timber,  much  of  it  loose  logs, 
and  the  improvement  is  rather  detrimental  to  this  than  otherwise. 
The  logs  are  damaged  in  passing  the  dams,  and  in  their  turn  cause 
much  damage  to  flie  worKs — are  a  prolific  source  of  snags  and  of 
discouragement  to  any  steamboat  traffic  that  might  develop. 

Commercial  statistics  in  detail  are  given  in  the  report  for  operating 
and  care  of  locks  and  dams  on  Kentucky  River  (see  Report  Chief  of 
Engineers,  vol.  2,  p.  1836). 

The  unexpended  balance  and  appropriation  recommended  will  be 
applied  to  construction  of  Locks  and  Dams  Nos.  12  and  13  for  exten- 
sion of  benefits. 

There  are  not  likely  to  be  any  decided  changes  in  the  volume  or 
character  of  the  commerce  benefited  until  the  improvement  is  carried 
to  the  head  of  the  river,  where  it  is  hoped  that  coal  lands  may  be  de- 
veloped and  the  product  shipped  bj  river.  The  development  of 
coal  lands,  with  the  resulting  traffic,  is  the  specific  purpose  to  which 
the  expenditure  will  be  applied.  It  is  believed  that  the  project  has 
so  far  nad  no  material  effect  on  freight  rates. 

July  1,  1908,  balance  unexpended $544,881.44 

Received  from  sales 168. 00 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 210, 000. 00 

755, 049. 44 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement       166, 660.  97 

July  1,-1909,  balance  unexpended 588, 388. 47 

July  1,  1909,  outstanding  liabilities 910. 00 

July  1,  1909,  balance  available 587, 478. 47 
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July  1,  1909,  amount  covered  by  uncompleted  contracts $496, 152. 33 

Amount  (estimated)  required  for  completion  of  existing  project 655, 650. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
July  1,  1909 165,000.00 

GUYANDOT  RIVER,  WEST   VIRGINIA. 

The  following  is  the  report  of  the  Board  of  Engineers  on  a  recent 
survey  of  this  river,  printed  in  House  Document  No.  558,  Sixtieth 
Congress,  first  session: 

Board  of  Engineers  for  Rivers  and  Harbors. 

Washington,  D.  C,  July  8,  1907. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

In  the  within  report  the  district  oflBcer  gives  a  brief  account  of  preliminary  exami- 
nations heretofore  made  of  Guyandot  River,  to  which  he  refers  for  information  as 
to  the  physical  characteristics  of  the  stream  and  the  territory  through  which  it  flows. 

The  improvement  of  this  river  was  first  undertaken  by  a  company  acting  under  a 
charter  from  the  State  of  Virginia,  by  the  construction  of  6  timber  locks  and  dams, 
carrying  slack  water  from  the  Ohio  River  to  above  the  "falls,"  the  upper  lock  being 
30  miles  from  the  Ohio.  These  structures,  however,  had  about  disappeared  when 
the  United  States  commenced  work  in  1878,  in  accordance  with  a  project  providing 
for  the  removal  of  snags  and  other  obstructions.  Under  this  project,  $22,689.90 
was  expended  to  June  30,  1904,  resulting  in  fairly  good  navigation  over  a  distance  of 
119  miles. 

In  1894  Maj.  D.  W.  Lock  wood,  Corps  of  Engineers,  made  an  examination  of  Guy- 
andot River  with  a  view  of  improvement  by  locks  and  dams;  and  in  his  report  thereon 
careful  consideration  was  given  to  the  physical  adaptability  of  the  stream  to  improve- 
ment for  slack-water  navigation  and  the  commercial  necessity  for  such  improve- 
ment. The  report  on  this  examination  was  unfavorable  to  the  improvement  specified 
in  the  law,  as  was  also  a  report  rendered  by  Capt.  H.  F.  Hodges,  Corps  of  Engineers, 
in  1899,  on  an  examination  of  the  river  from  its  mouth  to  a  point  50  miles  above, 
ordered  by  act  of  March  3,  1899. 

The  country  tributary  to  the  river  coil  tains  a  laige  amount  of  timber  and  some 
partially  developed  coal  fields,  but  it  is  not  particulwly  well  adapted  to  agriculture, 
nor  has  it  any  large  industrial  establishments  requiring  water  transportation,  and 
there  are  no  large  towns  upon  its  banks.  Statistics  of  commerce  contained  in  the 
Annual  Reports  of  the  Chief  of  Engineers  indicate  that  the  stream  carried  between 
1897  and  1903  an  average  of  151,000  tons  per  annum.  Nearly  all  of  this  commerce 
was  timber  and  cross-ties,  the  amount  of  miscellaneous  merchandise  varying  between 
5,000  and  10,000  tons  annually. 

Owing  to  the  considerable  fall  of  this  stream,  amounting  to  about  147.76  feet  between 
the  mouth  and  Logan,  81^  miles  above,  a  radical  improvement  could  only  be  secured 
by  means  of  locks  and  dams,  but  conditions  are  not  favorable  for  such  an  improve- 
ment. As  this  river  is  paralleled  by  two  streams,  its  watershed  is  limited  and  its 
low-water  discharge,  which  is  reported  to  be  about  20  cubic  feet  per  second,  does  not 
vary  greatly  throughout  the  dry  season.  The  denudation  of  the  timber  lands  may. 
be  expected  in  the  future  to  result  in  slightly  increased  run-off  during  flood  stages, 
with  a  consequently  diminished  low-water  dischaige.  Slack-water  improvement 
does  not  appear  to  be  warranted  by  the  insignificant  steamboat  commerce  on  the 
river,  and  it  would  be  an  obstacle  rather  than  an  advantage  to  the  floating  of  timber, 
which  is  now  the  only  commerce  of  importance  on  the  stream.  The  transportation 
of  coal  has  recently  been  provided  for  by  the  construction  of  a  railroad  from  which 
spurs  can  be  constructed  directly  to  the  mines  if  warranted  by  the  output. 

In  the  opinion  of  the  Board,  no  commercial  necessity  exists  for  ft  radical  improve- 
ment of  the  river.  It  concurs  with  the  district  officer  and  the  division  engineer  that 
the  benefits  to  be  derived  from  such  an  improvement  would  not  be  commensujute 
with  the  large  expenditure  required,  and  that  it  is  inad\is8ble  to  undertake  any  work 
other  than  the  maintenance  of  the  natural  channel  by  the  removal  of  obstructions 
interfering  with  the  floating  of  timber,  substantially  as  carried  on  heretofore  under 
the  original  project  for  the  improvement  of  the  stream. 

For  the  Board: 

D.  W.  Lock  WOOD, 
Colonely  Corps  of  Engineers, 
Senior  Member  of  the  Board. 
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KANAWHA   BIVER,    WEST  VIRGINIA. 

A  description  of  the  condition  of  the  river,  the  projects,  and  the 
general  work  accomplished  (the  locks  and  dams  bein^  in  operation) 
are  contained  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1900,  page  490. 

The  amount  expended  under  the  original  project  is  $50,000;  that 
expended  under  the  present  project  to  June  30,  1909,  is  $4,181,501.89 
($2,949.15  was  received  from  sales,  etc.). 

Plans  are  nearly  completed  for  guide  walls  for  upper  approaches 
to  Locks  Nos.  4  to  11,  and  considerable  progress  maae  on  plans  for 
snag  boat  and  quarter  boat  for  use  on  this  river.  Work  under  this 
appropriation  was  suspended,  however,  due  to  the  provisions  con- 
tained in  section  10  of  the  sundry  civil  act  approved  March  4,  1909, 
and  no  other  work  was  undertaken  during  the  year,  although  under 
authority  of  joint  resolution  approved  June  25,  1909,  the  balance  of 
this  appropriation  was  again  made  available. 

For  reasons  stated  in  the  appendix  the  district  officer  recommends 
the  reconstruction  of  the  ice  pier  at  the  mouth  of  the  river  at  an 
estimated  cost  of  $24,000. 

The  maximum  draft  that  can  be  carried  at  the  shoalest  part  of  the 
slack-water  system  at  mean  low  water  is  6  feet.  The  hignest  stage 
reached  during  the  year  was  16  feet  at  Charleston;  the  lowest  0.3 
foot  at  the  falfc.  Loup  Creek  shoal,  about  90  miles  from  the  mouth 
of  the  river,  is  the  head  of  navigation  for  steamboats  and  other 
craft. 

The  commerce  for  the  calendar  year  1908  amounted  to  1,035,401 
tons,  with  a  valuation  of  $4,243,619.  Of  the  foregoing  there  were 
965,000  tons  of  coal  and  38,274  tons  of  timber  products,  valued  at 
$820,250  and  $165,260,  rcspectivelv. 

The  improvement  of  this  river  naving  been  gradual,  it  is  difficult 
to  give  the  exact  eflFect  the  improvement  has  had  upon  freight  rates. 
There  is  no  doubt,  however,  that  freight  rates,  where  transportation 
by  water  is  available,  are  regulated  thereby.  A  reduction  in  the 
passenger  rate  by  railroads  has  materially  decreased  the  number 
of  passengers  traveling  on  the  Kanawha  River  packets. 

A  report  of  the  examination  of  the  unimproved  section  of  the  river, 
about  4^  miles  between  Lock  No.  2  and  Kanawha  Falls,  is  contained 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1904,  page  2587. 

July  1,  1908,  balance  unexpended $46,583.98 

Amount  received  from  sale 58. 40 

46, 642. 38 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment       3,331.98 

July  1,  1909,  balance  unexpended 43,310.40 

The  following  is  from  the  report  of  the  district  oflBcer: 

As  the  mouth  of  the  Kanawha  is  particularly  well  adapted  for  an  ice  harbor,  the  piers 
which  were  built  at  Point  Pleasant  to  form  an  ice  harbor,  and  which  have  become  so 
dilapidated  as  to  make  them  practically  worthless  for  the  purpose,  should  be  rebuilt. 
It  is  believed  that  the  most  economical  construction  for  these  piers  would  be  concrete, 
the  estimated  cost  of  which  is  $24,000. 

Request  has  been  received  fix>m  those  interested  in  the  improvement  of  this  river 
for  the  addition  of  guide  walls  to  the  locks  for  the  lower  entrances.  Such  walls  would 
prove  a  benefit  to  the  general  navigation  of  the  river. 
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LITTLE   KANAWHA   BIVEB,  WEST   VIBGINIA. 

A  description  of  the  original  condition  of  the  river  and  its  availa- 
bility for  purposes  of  commerce  are  given  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1875,  page  740. 

The  original  project  provided  for  removing  rocks,  snags,  and  over- 
hanging and  fallen  trees  above  Burning  Springs,  W.  Va.,  at  a  cost  of 
$7,300,  as  adopted  by  Congress  on  August  14,  1876.  The  act  of  Con- 
gress of  June  14,  1880,  made  provision  for  the  construction  of  a  lock 
and  dam  about  2  miles  above  Burning  Springs.  This  lock  was 
opened  to  navigation  on  December  2,  1891,  and  has  since  been  main- 
tained under  the  indefinite  ai)propriation  for  operating  and  care  of 
canals  and  other  works  of  navigation.  Funds  are  appropriated  from 
time  to  time  for  maintaining  the  present  channel  by  the  removal  of 
obstructions  which  have  re-K)rmea. 

Congress,  in  the  act  of  March  3,  1905,  provided  $75,000  for  the  pur- 
chase and  $88,000  for  the  repair  of  Locks  and  Dams  Nos.  1-4,  owned 
by  the  Little  Kanawha  Navigation  Company,  the  project  for  which 
is  contained  in  House  Document  No.  309,  Fifty-eighth  Congress, 
second  session,  as  given  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1904,  page  2607. 

Of  the  $81,000  made  available  by  act  of  March  2,  1907,  $79,500  is 
for  the  improvement  of  the  structures  purchased  from  the  Little 
Kanawha  IsTavigation  Company,  as  set  forth  in  detail  on  page  534  of 
the  Annual  Report  of  the  Chief  of  Engineers  for  1906;  $1,000  for 
maintenance  of  improvement  above  Burning  Springs;  and  $500  for 
making  a  preliminary  survey  for  a  lock  and  dam  above  Lock  No.  5. 
The  survey  has  been  completed. 

An  allotment  of  $30,000  for  completing  the  repairs  to  Locks  Nos. 
1  and  3  was  made  from  the  amount  appropriated  by  the  river  and 
harbor  act  of  MSetrch  3,  1909. 

The  amount  expended  to  June  30,  1909,  is  $405,665.70,  of  which 
$2,554.23  was  applied  to  maintenance,  $75,000  to  acquisition, 
$1 14,1*29.13  to  repair  of  Locks  and  Dams  Nos.  1-4,  and  $500  to  survey 
above  Lock  No.  5  ($186.10  was  received  from  sale  of  unserviceable 
property). 

A  small  force  was  employed  during  October,  1908,  in  removing 
obstructions  from  the  channel  between  Creston  and  Grantsville,  a 
distance  of  76  miles.  Work  done  under  War  Department  permits 
was  inspected. 

Repairs  to  Lock  and  Dam  No.  2  were  completed,  and  the  lock  at 
No.  3  repaired.  New  guide  cribs  were  built  at  Locks  Nos.  3  and  4, 
and  a  spur  dike  built  at  Lock  No.  1.  Obstructions  were  removed 
from  the  pools.  The  land  required  at  Locks  Nos.  1  and  4  was  pur- 
chased, and  steps  taken  to  procure  that  required  at  Locks  Nos.  2 
and  3. 

The  maximum  draft  which  can  be  carried  at  mean  low  water  over 
the  shoalest  place  in  that  section  of  the  river  under  maintenance 
of  improvement  is  6  inches.  During  high  water  steamboats  run  to 
GlenviUe,  102  miles  from  the  mouth.     The  head  of  gasoline-boat  and 

Eush-boat  navigation  is  Burnsville,  120  miles  from  the  mouth;  rafting, 
owever,  extends  some  miles  above. 

Slack-water  navigation  extends  from  the  mouth  of  the  river  to 
Creston,  W.  Va.,  a  distance  of  48  miles,  and  provides  a  depth  of  4 
feet.     Owing  to  the  poor  condition  of  the  structures  purchased  from 
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the  Little  Kanawha  Navigation  Company,  this  depth  has  not  been 
maintained  during  the  low-water  season,  as  the  repairs  provided  for 
have  not  been  completed. 

Between  Creston  and  Bumsville  the  high-water  mark  ranges  from 
28  feet  at  Creston  to  24  feet  at  Bumsville.  During  very  dry  seasons 
there  are  only  a  few  inches  of  water  on  the  shoals.  The  highest  stage 
reached  during  the  year  was  25.45  feet  at  Lock  No.  5. 

A  statement  of  the  commerce  is  contained  in  the  report  for  operat- 
ing and  care  of  locks  and  dams  on  Little  Kanawha  River,  West 
Vi^inia.     (See  p.  634  of  this  report.) 

Gasoline  boats  which  formerly  plied  above  Lock  No.  5  are  now 
running  to  Parkersburg.     Some  new  gasoline  boats  have  been  built. 

Until  the  extensive  repairs  contemplated  at  Locks  and  Dams  Nos.  1 
and  3  are  completed,  river  navigation  will  not  have  a  decided  effect 
on  freight  rates  by  rail.  The  rates  by  river  were  reduced  in  an  amount 
equal  to  the  tolls  charged  bv  the  navigation  company  since  the  Gov- 
ernment assumed  control  of  Locks  Nos.  1-4. 

It  is  estimated  that  S500  can  be  profitably  expended  during  the 
fiscal  year  ending  June  30,  1911,  for  maintaining  the  channel  above 
Burning  Springs,  W.  Va.,  by  removing  obstructions  which  re-form 
from  time  to  tune. 

Reports  on  an  examination  of  the  river  between  Lock  No.  5  and 
Bumsville  and  on  the  locks  and  dams  "not  owned  by  the  Govern- 
ment'' are  contained  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1904,  pages  2597  to  2617. 

Report  on  survey  for  a  lock  and  dam  above  the  location  of  existing 
Lock  No.  5,  required  by  the  river  and  harbor  act  of  March  2,  1907, 
is  printed  in  House  Document  No.  917,  Sixtieth  Congress,  first  session. 

Ihe  river  and  harbor  act  of  March  3,  1909,  provides  for  an  exami- 
nation of  the  '^  Little  Kanawha  River  with  a  view  to  the  modification 
of  the  existing  system  of  locks  and  dams  and  its  further  improve- 
ment," and  report  thereon  will  be  submitted  to  Congress  at  its  next 
session. 

ABOVE  LOCK  NO.  5. 

July  1,  1908,  balance  unexpended $1,208.66 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 641. 13 

July  1,  1909,  balance  unexpended 567. 53 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balimce  unex- 
pended July  1,  1909 500. 00 

PURCHASE  AND  REPAIR  OF  LOCKS  NOS.  1-4. 

July  1, 1908,  balance  unexpended |7, 951. 10 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 30,000.00 

37, 951. 10 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment        7,878.87 

July  1,  1909,  balance  unexpended 80,072.23 

July  1,  1909,  outstanding  lubilities ^  727. 48 

July  1,  1909,  balance  available 29, 344. 80 

July  1,  1909,  amount  covered  by  uncompleted  contracts 4, 643. 02 
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BETTERMENTS,  LOCKS  NOS.  1-4. 

July  1,  1908,  balance  unexpended $65,738.28 

June  30,  1909,  amount  expended  diuring  fiscal  year,  for  works  of  improve- 
ment  I..     12,439.64 

July  1,  1909,  balance  unexpended 53,298.64 

July  1,  1909,  outstanding  liabilities 160.00 

July  1,  1909,  balance  available 53, 138.  64 

CONSOLIDATED. 

July  1,  1908,  balance  unexpended $74,898.04 

Amount  allotted  ht)m  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 30,000.00 

104, 898.  04 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $20, 318.  51 

For  maintenance  of  improvement 641. 13 

20,959.64 

July  1,  1909,  balance  unexpended 83,938.40 

July  1,  1909,  outstanding  liabilities 887.  43 

July  1,  1909,  balance  available 83, 050.  97 

July  1,  1909,  amount  covered  by  uncompleted  contracts 4, 643. 02 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 500. 00 

CLEVELAND  HABBOB,  OHIO. 

Originally  Cleveland  Harbor  was  simply  the  mouth  of  Cuyahoga 
River,  in  which  the  water  was  shoal  and  sometimes  the  entrance  was 
entirely  closed  to  boats  by  the  sand.  The  first  improvement  was 
undertaken  in  1825,  and  the  plan  contemplated  straightening  the 
channel  and  making  it  permanent  by  side  jetties.  The  channel  was 
dredged  when  necessary.  The  total  expenditure  under  this  plan  was 
$346,244.84. 

In  1875  a  project  was  adopted  for  a  breakwater  of  timber  cribs  in 
5  fathoms  of  water.  The  west  breakwater  was  commenced  in  1876 
and  completed  in  1883,  a  total  length  of  7,130  feet.  The  east  break- 
watei-  was  commenced  in  1888  and  continued  at  intervals  until  1893, 
when  its  length  was  2.494.5  feet.  In  1895  an  opening  of  200  feet  was 
made  in  the  shore  arm  of  the  west  breakwater  as  a  sanitary  measure. 

In  1896  Congress  authorized  the  completion  of  the  improvement 
at  a  total  estimated  cost  not  to  exceed  $1,354,000,  in  accordance  with 
ft  project  published  in  Annual  Report  of  the  Chief  of  Engineers  for 
1896.  pages  2949  to  2953,  inclusive.  This  project  involved  the  com- 
pletion of  the  east  breakwater,  covering  an  extension  of  about  3,000 
leet;  removing  superstructure  of  the  old  west  breakwater  to  a  depth 
of  2  to  3  feet  below  water  level  and  replacing  it  with  a  superstructure 
of  concrete  masonry;  reenforcing  tne  cribs  below  the  masonry; 
sheathing  the  face  or  the  east  breakwater;  removing  and  rebuilding 
the  east  and  west  piers  and  widening  the  mouth  of  the  river.  A 
continuous  contract  for  the  work  was  authorized. 

In  1899  a  project  was  prepared,  and  was  authorized  by  the  river 
and  harbor  act  of  that  year,  for  deepening  the  channel  and  sheltered 
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area  by  dredging  to  a  depth  of  21  feet.  This  project  was  enlarged  by 
the  act  of  eTune  13,  1902,  to  permit  the  dredging  to  be  carried  to  a 
depth  of  25  feet.  The  estimated  cost  of  the  work  was  $478,400.  (See 
Annual  Report  of  the  Chief  of  Engineers  for  1899,  pp.  3076  to  3078, 
inclusive,  for  project,  and  p.  3061  for  estimate  as  revised.) 

The  river  and  harbor  act  of  June  13,  1902,  authorized  a  further 
modification  of  the  project  by  providing  for  improving  and  enlarging 
the  entrance  to  the  harbor  and  for  extending  the  breakwater  east- 
ward to  Gordon  Park,  in  the  city  of  Cleveland,  a  distance  of  about 
16,000  feet,  at  a  total  e3timated  cost  of  $4,481,456.  This  project  is 
described  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1901, 
pages  3277  to  3299,  inclusive.  The  act  authorized  an  expenditure  of 
$2,800,000,  of  which  $100,000  is  yet  to  be  appropriated,  but  this 
authorization  was  increased  by  $900,000  in  the  river  and  harbor  act 
of  March  2,  1907,  of  which  $600,000  is  yet  to  be  appropriated.  This 
act  also  appropriated  $98,000  for  the  construction  of  a  government 
dock  at  the  foot  of  Erie  street,  in  the  city  of  Cleveland,  in  accordance 
with  plan  printed  in  House  Document  No.  270,  Fifty-ninth  Congress, 
second  session,  contingent  upon  the  consent  of  the  Cleveland  Yacht 
Club,  which  holds  a  lease  of  this  frontage. 

The  existing  project  for  improving  Cleveland  Harbor,  Ohio,  is 
therefore  a  combination  of  those  authorized  by  the  acts  of  1875,  1896, 
1899,  1902,  and  1907. 

There  has  been  expended  on  this  project  to  June  30,  1909,  $5,523,- 
698.53,  of  which  amount  $508,259.72  was  for  maintenance  during 
the  past  six  years.  Prior  to  that  ttme  the  amounts  expended  for 
works  of  improvement  and  for  maintenance  were  so  involved  that 
it  would  be  impracticable  to  separate  them. 

With  this  expenditure  the  mouth  of  the  river  has  been  widened, 
the  east  and  west  piers  rebuilt  and  capped  with  concrete,  with  the 
exception  of  a  small  amount  of  jetty  extension  and  dredging  near 
the  mouth  of  the  Cuyahoga  River  and  south  of  the  Lake  Shore  Rail- 
way bridge,  which  has  not  been  carried  out  because  the  United  States 
has  been  unable  to  obtain  title  to  the  land  which  would  have  to  be 
dredged  away.  The  superstructure  of  the  west  breakwater  has  been 
removed  and  replaced  by  concrete  masonry,  and  the  lake  face  of  the 
cribs  protected  with  riprap.  The  old  east  breakwater  has  been 
repaired  and  extended  as  provided  for  in  the  project  of  1896,  with  the 
exception  of  about  270  feet,  which,  being  a  portion  of  the  shore  arm, 
was  not  built  on  account  of  the  modifications  in  the  river  and  harbor 
act  of  June  13,  1902,  which  rendered  its  construction  unnecessary. 

The  work  at  the  new  entrance  was  completed  October  6.  This 
consists  of  two  pierheads,  two  projecting  breakwaters,  and  rubble- 
mound  protection  for  the  old  structure.  The  western  division  of  the 
east  breakwater  extension  was  completed  October  27,  1908,  the 
eastern  division  is  85  per  cent  complete,  and  work  under  a  contract 
dated  January  14,  1909,  for  the  new  extension  eastward  is  18  per 
cent  complete. 

Construction  of  the  wharf  at  the  foot  of  East  Ninth  street  was  com- 
menced June  1,  1909. 

From  1899  to  1904,  766,928  cubic  yards  of  material  was  excavated 
in  the  harbor,  at  a  cost  of  $115,000;  but,  as  shown  by  the  annual 
report  of  the  district  engineer  for  1904,  the  deposit  which  took  place 
over  this  area  during  this  period  has  equaled  or  exceeded  the  amount 
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of  material  removed,  and  the  work  done  therefore  must  be  regarded 
simply  as  maintenance  work  and  not  in  advancement  of  the  project. 

A  contract  for  dredging  in  the  basin  was  completed  November  24. 
Under  this  contract  801,628  cubic  yards  of  material  was  removed. 

As  a  result  of  these  expenditures  a  navigable  channel  25  feet  in 
depth  has  been  provided  at  the  mouth  of  the  river  and  a  large  outer 
harbor  constructed  which  is  available  for  docks  and  anchorage.  The 
project  as  a  whole  is  regarded  as  80  per  cent  completed. 

The  amount  recommended  to  be  appropriated  will  be  applied  to 
building  pierheads,  east  entrance,  ana  shore  arm  of  the  east  break- 
water. 

Cuyahoga  River  has  a  navigable  depth  of  20  feet  to  Jefferson  street, 
4  miles  above  its  mouth,  and  16  feet  for  H  miles  farther,  and  is  main- 
tained by  local  authorities. 

There  has  been  a  marked  reduction  in  freight  rates  since  the 
project  was  inaugurated,  but  it  is  impracticable  to  determine  how 
much  of  this  reduction  is  due  to  this  particular  improvement. 

The  commerce  for  Cleveland  Harbor  for  the  calendar  year  1908 
amounted  to  10,159,170  tons,  a  decrease  of  2,713,278  tons  from  that 
reported  for  the  calendar  year  1907. 

The  usual  variation  in  the  level  of  the  water  surface  during  the 
season  of  navigation  is  from  1  foot  above  to  2  feet  below  mean  lake 
level.     Fluctuations  due  to  wind  are  about  2  feet. 

UNDER  CONTRACTS,   ETC.,  AUTHORIZED  BY  ACT  OF  JUNE  3,    1896. 


• 


July  1,  1908,  balance  unexpended $45,484.84 

July  1,  1909,  balance  unexpended 45, 484. 84 

MAINTENANCE  (dREDGING)  AND  CONTINUING  IMPROVEMENT. 

July  1,  1908,  balance  unexpended fl04, 791.17 

June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment       47,007.48 

July  1,  1909,  balance  unexpended 57, 783. 09 

July  1,  1909,  outstanding liabilitiea 23,9« 

July  1,  1909,  balance  available 57, 759. 73 

Amount  (estimated)  required  for  completion  of  existing  project 203, 000. 00 

WBARF  ROOM. 

July  1,  1908,  balance  unexpended |98, 000. 00 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement   57. 08 

July  1,  1909,  balance  unexpended 97, 942. 92 

July  1,  1909,  outstanding  liabilities 171. 20 

July  1,  1909,  balance  available 97, 771. 72 

July  1,  1909,  amount  covered  by  uncompleted  contracts 83, 735. 00 
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NBW  BNTBANCE,  BREAKWATER  EXTENSION,  ETC.,  ACTS  OF  JUNE  13,  1902,  AND  MARCH 

2,  1907. 

Jtily  1, 1908,  balance  unexpended $672, 040. 99 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 337, 59O.  00 

1, 009, 640. 99 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement       472, 029. 04 

July  1,  1909,  balance  unexpended 537, 611. 95 

July  1,  1909,  outstanding  liabilities 65, 194. 16 

July  1, 1909,  balance  available 482, 317. 80 

July  1,  1909,  amount  covered  by  uncompleted' contracts 1, 010, 433. 00 

Amount  (estimated)  required  for  completion  of  existing  project 1, 481, 466. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpendea 
July  1,1909 a  194, 000. 00 

Submitted'  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

CON8OLIDATBD. 

July  1, 1908,  balance  unexpended $920, 317. 00 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 337, 600. 00 

1, 267, 817. 00 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment       619,093.60 

July  1, 1909,  balance  unexpended 738, 723. 40 

July  1,  1909,  outstanding  liabilities 66, 389. 31 

July  1, 1909,  balance  available 683, 334. 00 

July  1, 1909,  amount  covered  by  uncompleted  contracts 1, 094, 168. 09 

Amount  (estimated)  required  for  completion  of  existing  project 1, 684, 466. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 
1911,  for  works  of  improvement,  exclusive  of  the  bcdance  unexpendea 
July  1,1909 al94,000.00 

GONNEAT7T  HABBOB,   OHIO. 

^  Report  on  a  recent  survey  is  printed  in  House  Document  No.  653, 
Sixty-first  Congress,  second  session.  Following  is  the  letter  of  Hie 
Chief  of  Engineers  submitting  the  same: 

Wab  Depabtment, 
OmcE  07  THE  Chief  of  Enoineebs, 

Washington,  Febnutry  4^  1920. 

Snt:  I  have  the  honor  to  submit  herewith,  for  tranamiasion  to  Congreaa,  reports 
dated  April  10,  1909,  and  January  20,  1910,  with  map,  by  Lieut.  Col.  John  MiHIb^ 
Corps  of  Engineers,  on  preliminary  examination  and  survey,  respectively,  called  for 
by  the  river  and  harbor  act  approved  March  3,  1909,  of  Conneaut  Harbor,  Ohio,  wiUi 
a  view  to  enlarging  and  improving  the  outer  harbor  area. 

Conneaut  Harbor  is  being  improved  by  the  United  States  under  a  project  adopted 
by  the  river  and  harbor  act  of  June  8, 1896,  which  provides  for  completing  the  jetties 
to  a  depth  of  17  feet  in  Lake  Erie;  the  construction  of  two  detached  breakwaters  con- 
vening  toward  the  lake  and  designed  to  shelter  the  entrance  to  the  jettied  channel 
and  for  securing  a  navigable  depth  of  20  feet  in  the  channel  and  sheltered  area. 

a  Of  this  amount,  $100,000  is  under  the  continuing-contract  authorization  made  in 
the  river  and  harbor  act  approved  June  13,  1902,  and  194,000  under  act  of  March  2» 
1907. 

S.  Hep.  527,  61—! 


482  BIVEB  AND  HABBOB  BILL. 

,  It  appears  that  the  anchorage  area  in  the  outer  harbor  is  anadequate  for  the  laige 
and  growing  commerce  of  the  harbor,  and  the  district  officer  presents  a  plan,  as  shown 
on  the  map,  for  enlamng  this  area  bv  zeenforcing  the  present  east  breakwater  with  con- 
I Crete  top  and  extending  it  toward  the  shore  about  800  feet  (A),  also  extending  it  into 
,the  lake  on  its  present  line  about  900  feet  (B),  terminating  in  a  pierhead;  the  main 
harbor  entrance  to  be  600  feet  wide;  a  new  outer  breakwater  with  pierhead  to  be  built 
,on  the  west  side  of  the  harbor  area,  extending  west  1,000  feet  (C),  thence  3,700  feet 
toward  shore  (D);  removing  about  600  feet  of  the  outer  end  of  the  present  inner  break- 
water on  the  west  side  (£);  removing  about  500  feet  of  the  outer  end  of  the  inner  east 
government  pier  (F);  and  dredging  to  21  feet  depth  the  outer  harbor  areas  (G-H);  all 
at  an  estimated  cost  of  $1,338,681 ,  with  not  to  exceed  $10,000  annually  for  maintenance. 
It  is  proposed  to  utilize  as  much  of  the  old  work  as  is  practicable. 

I  conciu'  in  the  opinion  of  the  district  officer,  the  division  engineer,  and  the  Board 
of  Engineers  for  Rivers  and  Harbors  that  the  locality  is  worthy  of  further  improve- 
ment as  proposed,  but  I  consider  that  the  details  of  the  work  should  be  subject  to  such 
minor  modincations  as  may  appear  nebessary  or  desirable  during  the  execution  of  the 
project. 

Very  respectfully,  W.  L.  Marshall, 

Chief  of  Engineers^  U.  8,  Army, 

The  Secretary  of  War. 

In  the  report  of  the  Board  is  the  following  statement  in  regard  to  the 
commerce  of  the  harbor: 

The  commerce  of  the  harbor  is  extensive  and  has  been  rapidly  increasing,  as  indi- 
cated by  the  following: 

Tods. 

1895 405,518 

1900 3,332,607 

1905 6,556,282 

1909 9,776,469 

FAIKPOBT  HARBOR,  OHIO. 

This  harbor  is  situated  at  the  mouth  of  Grand  Eiver,  30  miles  east 
of  Cleveland.  Before  the  improvement  was  imdertaken  the  depth 
across  the  bar  at  the  mouth  of  the  river  was  variable. 

The  first  improvement  was  imdertaken  in  1825,  and  the  original 

Eroject  provided  for  the  construction  of  parallel  jetties  of  crib  work 
lied  with  stone,  placed  about  200  feet  apart  and  extending  outward 
across  the  bar  and  into  the  lake.  The  jetties  were  extended  from 
time  to  time  until  the  west  jetty  attained  a  length  of  2,370  feet  and 
the  east  jetty  1,765  feet  from  the  original  shore  line.  These  jetties 
have  been  repeatedly  repaired  and  rebuilt  as  necessities  required,  and 
the  channel  has  been  deepened  and  dredged  many  times. 

By  the  river  and  harbor  act  of  June  3,  1896,  the  existing  project  for 
this  improvement  was  adopted.  This  project  is  descnbed  in  the 
Report  of  the  Chief  of  Engineers  for  1896,  pages  2956  to  2958,  inclu- 
sive, and  provides  for  the  construction  of  two  breakwaters  converging 
toward  the  lake,  the  outer  ends  being  in  deep  water,  and  sufficient 
space  beingleft  between  them  to  afford  an  easy  entrance  to  the  jettied 
cnannel.  The  breakwaters  were  to  terminate  in  pierheads  50  feet 
square,  the  west  breakwater  to  have  a  length  of  2,050  feet  aild  the 
east  breakwater  1,350  feet.  The  estimated  cost  of  the  work,  includ- 
ing dredging  between  the  breakwaters  to  a  depth  of  20  feet,  was 
$510,000,  which  was  revised  to  $585,000  in  1900.  (See  Annual 
Report  of  the  Chief  of  Engineers  for  1900,  pp.  4071-4072.) 

A  further  modification  of  the  project  occurs  in  the  river  and  harbor 
act  of  March  3,  1905,  which  provides  that  the  westerlv  arm  of  the 
breakwater  may  be  extended  to  a  point  at  or  near  the  shore,  the 
expense  thereof  to  be  paid  from  the  appropriations  therein  and  tnere- 
tolore  made.    The  estimated  cost  of  this  extension  was  $120,000. 
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The  total  expenditures  to  June  30,  1899,  on  the  original  project, 
Tvere  $368,940.09. 

The  river  and  harbor  acts  of  June  13,  1902,  and  March  3,  1905, 
provided  not  only  for  continuing  existing  project,  but  for  maintenance 
of  the  old  work.  From  the  various  appropriations  since  1899  there 
have  been  expended  $196,167.25  in  repairs  to  old  piers  and  dredging. 
With  these  funds  580  linear  feet  of  the  shoreward  end  of  the  east 
jetty  was  completely  rebuilt  of  timber  cribs  with  a  concrete  top,  and 
570  linear  feet  of  the  west  jetty  was  extensively  repaired  with  tongued 
and  grooved  piling  below  the  water  and  with  concrete  and  stone 
above,  and  the  outer  portion  of  both  jetties  was  protected  below 
water  by  a  sheathing  of  hard-wood  plank,  and  the  wooden  super- 
structure was  completelv  repaired. 

With  funds  available  for  continuing  the  improvement,  828 
linear  feet  of  the  shoreward  end  of  the  west  breakwater,  as  provided 
for  in  the  report  of  1896,  has  been  built,  extending  to  the  shore. 
The  work  of  extending  the  west  breakwater  1,000  feet  lakeward  and 
for  the  construction  of  a  pierhead  at  its  outer  end  is  in  progress 
under  contract.     This  work  is  about  65  per  cent  complete. 

There  has  been  expended  on  the  existing  project  to  June  30,  1909, 
$504,540.89,  of  which  amount  $125,358.32  was  for  maintenance 
during  the  past  six  years.  Prior  to  that  time  the  amounts  expended 
for  works  or  improvement  and  for  maintenance  were  so  involved  that 
it  would  be  impracticable  to  separate  them. 

The  water  surface  variations  are  similar  to  those  of  Cleveland. 

The  amount  recommended  to  be  appropriated  will  be  applied  to 
building  the  east  arm  outer  breakwater. 

The  result  of  these  expenditures  has  been  to  obtain  a  channel  20 
feet  deep  at  mean  lake  level  across  the  bar  at  the  mouth  of  the  river 
and  to  protect  the  entrance  from  westerly  storms.  The  project  is 
regardea  as  about  55  per  cent  completed. 

There  has  been  a  marked  reduction  in  freight  rates  since  the 
project  was  inaugurated,  but  it  is  impracticable  to  determine  how 
much  of  this  reduction  is  due  to  this  particular  improvement. 

The  commerce  of  Fairport  Harbor  for  the  calendar  year  1908 
amounted  to  2,302,275  tons,  a  decrease  of  1,021,220  tons  from  that 
reported  for  the  calendar  year  1907. 

July  1,  1908,  balance  unexpended $155,614.63 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 6,000.00 

160, 614. 63 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement .•  $74, 929. 20 

For  maintenance  of  improvement 2, 850. 26 

77, 779. 46 

July  1,  1909,  balance  unexpended 82,835.17 

July  1,  1909,  outstanding  liabilities 13, 190. 09 

July  1,  1909,  balance  available 69, 645. 08 

July  1,  1909,  amount  covered  by  uncompleted  contracts 61, 636. 82 

Amount  (estimated)  required  for  completion  of  existing  project 245, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 
1911,  for  works  of  improvement,  exclusive  of  the  balance  imexpended 
July  1,  1909 245,000.00 
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HURON  HARBOR,  OHIO. 


This  harbor  is  situated  at  the  mouth  of  Huron  River.  In  its 
natural  condition  the  entrance  was  practically  closed  by  a  sand  bar. 

The  first  project  for  its  improvement  was  adopted  in  1826  and  pro- 
vided for  the  construction  of  two  parallel  jetties  140  feet  apart,  ex- 
tending outward  from  the  river  banks.  These  jetties  were  lengthened 
from  time  to  time  and  repaired  as  required,  and  the  channel  was 
finally  deepened  by  dredging. 

The  total  amount  expended  upon  these  projects  for  all  purposes  of 
construction  and  maintenance  to  June  30,  1905,  was  $269,789.07. 

The  present  project  for  the  improvement  of  this  harbor  was  author- 
ized by  the  river  and  harbor  act  of  March  3,  1905.  It  is  based  upon  a 
survey  plan  and  estimate  called  for  hj  the  river  and  harbor  act  of 
June  13,  1902,  and  is  published  in  full  in  the  Report  of  the  Chief  of 
Enmieers  for  1904,  pages  3209  to  3218,  inclusive. 

R  provides  for  rebuilding  580  feet  of  the  west  jettj^,  extending  it  240 
feet  and  constructing  a  pierhead  50  feet  square  at  its  outer  end;  for 
a  second  pierhead  of  the  same  dimensions  and  300  feet  easterly  from 
it;  for  a  jetty  or  breakwater  extending  from  this  east  pierhead  to  a 
point  on  shore  1,200  feet  easterly  from  trie  channel;  for  tne  removal  of 
the  old  east  jetty;  and  for  the  dredging  of  the  channel  and  a  part  of  the 
sheltered  area  to  a  depth  of  21  feet  below  mean  lake  level. 

In  the  spring  of  1904  it  was  necessarv  to  make  an  allotment  of 
$40,000  from  the  river  and  harbor  act  of  April  28,  1904,  for  the  main- 
tenance of  this  harbor.  This  money  has  been  expended  in  rebuilding 
about  490  linear  feet  of  the  shoreward  end  of  the  west  jetty,  whicn 
was  in  such  ruinous  condition  that  it  threatened  to  give  way  and  to 
involve  the  destruction  of  the  channel.  This  extension  directly 
advanced  the  project  and  diminished  proportionaUy  the  amount 
required  for  its  completion. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $68,500 
and  authorized  contracts  to  be  entered  into  for  $200,000  more  for  the 
completion  of  the  new  projects.  Of  this  latter  sum  all  but  $3,000 
has  now  been  appropriated. 

The  work  contemplated  in  the  latest  project  has  been  completed, 
with  the  exception  of  a  small  amount  of  dredging  in  the  sheltered  area. 

The  excavation  necessary  in  connection  with  the  execution  of  the 
project  and  for  maintenance  of  channel  has  been  done  during  the  past 
year  by  the  U.  S.  dredge  Maumee;  65,986  cubic  yards  of  material  was 
removed  from  the  sheltered  area,  at  a  cost  of  $10,632.95. 

The  amount  expended  under  the  existing  project  to  June  30,  1909, 
was  $248,461.68,  of  which  amount  $10,471.31  was  for  maintenance. 

The  result  of  these  expenditures  has  been  to  obtain  .a  channel  200 
feet  wide  and  21  feet  deep  at  mean  lake  level  through  the  outer  bar 
and  jettied  channel  for  a  distance  of  three-fourths  of  a  mile.  The 
project  is  regarded  as  99  per  cent  completed. 

A  channel  8  feet  deep  extends  to  Milan,  8  miles  above  the  mouth, 
but  there  is  practically  no  navigation  on  this  part  of  the  river. 

The  appropriation  recommended  will  be  applied  to  maintenance  to 
keep  the  improvement  available. 

liiere  has  been  a  marked  reduction  in  freight  rates  since  the  project 
was  inaugurated,  but  it  is  impracticable  to  determine  how  much  of 
this  reduction  is  due  to  this  particular  improvement. 
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The  commerce  for  Huron  Harbor  for  the  calendar  year  1908 
amounted  to  1,167,574  tons,  a  decrease  of  1,153,881  tons  from  that 
reported  for  the  ceJendar  year  1907. 

July  1,  1906,  balance  unexpended $57,315.09 

June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $9, 599. 66 

For  maintenance  of  improvement « 7, 165. 80 

16,765.46 

July  1, 1909,  balance  unexpended 40,549.63 

Julyl,  1909,  outstanding  liabilitiee 442.70 

July  1,  1909,  balance  available 40, 106. 93 

Amount  that  can  be  profitably  expended  in  the  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 3, 000. 00 

LORAIN   HARBOR,   OHIO. 

The  following  is  from  House  Document  No.  644,  Sixty-first  Con- 
gress, second  session,  submitting  a  report  on  a  recent  survey: 

War  Dbpartmbnt, 
Office  of  the  Chief  of  EngineebSi 

Watkington,  February  S,  1910. 

Sir:  I  have  the  honor  to  submit  herewith,  for  transmiseion  to  Congress,  reports 
dated  April  14,  1909,  and  January  20,  1910,  with  map,  by  Lieut.  Col.  John  MiUis, 
Corps  of  Engineers,  on  preliminary  examination  and  survey,  respectively,  called  for 
by  the  river  and  harbor  act  of  March  3,  1909,  of  Lorain  Harbor  (Onio),  with  a  view  to 
enlai]|^ng  and  improving  the  outer  harbor  area;  also  the  dock  wall  on  the  east  side  of 
the  nver  extending  east  of  the  government  pier  shoreward  to  connect  with  completed 
work. 

This  harbor  is  being  improved  by  the  United  States  under  a  project  adopted  bv  the 
river  and  harbor  act  of  March  3,  1899,  which  provides  for  the  construction  ox  two 
rubble  mound  breakwaters  converging  toward  tne  lake,  having  an  opening  between 
them  at  their  outer  extremities  500  feet  in  width,  in  prolongation  of  the  axial  line  of 
the  jettied  channel;  also  for  repairing  the  ietties  and  for  dredging  the  protected  areas 
to  a  depth  of  20  feet,  the  project  being  aoout  95  per  cent  completed.  The  district 
officer  presents,  with  recommendation  for  adoption,  a  plan  for  fivther  improvement 
by  extending  the  west  breakwater  about  1,500  feet  toward  shore,  A;  extending  east 
breakwater  about  800  feet  toward  shore,  B;  dredging  outer  harbor  area,  C;  dredging 
outer  harbor  area,  D;  all  as  shown  on  the  map,  at  an  estimated  cost  of  $248,129.  He 
estimates  that  the  probable  cost  of  maintenance  will  not  exceed  $5,000  per  year. 

These  reports  have  been  considered  by  the  Board  of  En^neers  for  Rivers  and 
Harbors,  pursuant  to  law,  and  the  Board  agrees  with  the  district  officer  and  the  divi- 
sion engineer  in  the  opinion  that  the  commercial  importance  of  this  harbor  is  suffi- 
cient to  justify  the  further  improvements  proposed. 

I  concur  in  this  view. 

Very  respectfully,  W.  L.  Marshall. 

Chief  of  Engineers f  U.  S,  Army, 

The  Sbcrbtart  of  War. 

The  commerce  of  the  harbor  is  quite  large  and  has  been  increasing 
substantially,  as  will  be  seen  from  the  following: 

Tear.  Tons. 

1895 564,055 

1900 1,546,709 

1905 3,265,486 

1909 4,895,090 
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The  following  report  on  a  recent  survey  of  Black  River,  Lorain 
Harbor,  in  which  the  Chief  of  Engineers  concurs,  is  printed  in  House 
Document  No.  560,  Sixtieth  Congress,  first  session: 

Board  of  Engineers  for  Rhters  and  Harbors, 

WaskingUmf  D.  C,  September  16, 1907, 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

In  tne  within  report  the  district  officer  submits  an  estimate  of  cost,  in  the  sum  of 
123,000,  for  enlargi^  that  portion  of  Black  River  from  the  inner  end  of  the  govern- 
ment piers  to  East  Erie  Avenue  Bridge,  in  Lorian  Harbor,  by  widening  the  channel 
to  the  dock  lines  which  have  been  established  by  local  authorities,  and  providing  a 
depth  of  20  feet  below  mean  lake  level.  He  believes  this  work  is  worthy  of  bemg 
undertaken  by  the  United  States,  provided  the  local  authorities  suitably  revet  the 
channel  when  constructed  and  thereafter  maintain  the  improvement,  llie  division 
engineer  concurs  in  the  opinion  of  the  district  officer  as  to  the  advisability  of  the 
improvement. 

The  Board  concurs  with  the  district  officer  and  the  division  engineer  in  recom- 
mending that  the  project  for  the  improvement  of  Lorain  Harbor  be  modified  to 
include  the  enlargement  of  Black  River  between  the  inner  ends  of  the  government 
piers  and  the  East  Erie  Avenue  Bridge,  at  an  estimated  cost  of  |23,000,  {>rovided 
suitable  revetments  are  constructed  by  local  authorities  and  the  channel  maintained 
by  them  after  completion,  and  the  Board  further  recommends  that  no  expenditure 
be  made  from  any  future  appropriations  for  this  work  unless  and  until  satisfactory 
assm-ances  be  given  to  the  Secretary  of  War,  by  bond  or  otherwise,  that  suitable 
revetments  will  be  constructed  by  local  authorities  and  the  improvement  main- 
tained by  them  after  completion. 

The  act  of  March  2,  1907,  ordering  the  above  preliminary  examination,  also  author- 
ized the  expenditure  of  |15,000  from  the  appropriation  for  improving  harbor  at 
Lorain,  for  ^ ^dredging  on  the  easterly  side  of  Black  River  from  the  inner  end  of  the 
easterly  government  pier  to  East  Erie  Avenue  Bridge.''  This  work  being  included 
in  the  project  herein  submitted  by  the  district  officer,  at  an  estimated  cost  of  $23,000, 
an  appropriation  of  |8,000  will  cover  the  cost  of  completing  the  improvement. 

For  the  Board. 

D.   W.    LOCKWOOD, 

Colonel,  Corps  of  Engineers, 
Senior  Member  of  the  Board. 

PORT   CLINTON  HARBOR,  OHIO. 

The  harbor  of  Port  CUnton  is  withm  the  mouth  of  the  Portage 
River.  This  river  flows  into  Lake  Erie  at  a  point  about  13  miles  by 
land  and  22  miles  by  water  west  of  the  city  of  Sandusky.  In  its 
natural  condition  the  depth  of  water  on  the  bar  at  the  mouth  of  the 
river  rareljr  exceeded  5  feet  at  ordinary  lake  level. 

The  original  project  for  its  improvement  was  adopted  in  1871  and 
was  slightly  modified  in  1872  and  1873.  It  provided  for  the  construc- 
tion of  two  parallel  jetties  extending  outward  from  the  mouth  of  the 
river  to  a  depth  of  10  feet  in  the  lake,  at  an  estimated  cost  of  $90,000. 
These  were  built  of  timber  and  stone. 

The  jetties  were  extended  to  a  depth  of  10  feet  in  the  lake  in  1883, 
at  which  time  the  east  jetty  had  been  extended  2,180  linear  feet 
and  the  west  jetty  1,948  linear  feet.  These  lengths  were  thought 
sufficient  for  the  requirements  of  this  harbor,  ana  in  1894,  at  which 
time  a  total  expenditure  of  $71,949.86  had  been  made,  it  was  recom- 
mended that  the  remainder  of  the  estimated  cost  of  executing  the 
project  ($21,000)  be  expended  for  necessary  repairs. 

The  project  since  1894  has  been  one  for  maintenance,  under  which 
$30,104.82  has  been  expended. 

The  result  of  these  expenditures  has  been  to  produce  a  channel 
about  10  feet  in  depth,  extending  for  one-half  mile  above  the  mouth 
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of  the  Portage  River,  which  was  the  maximum  draft  that  could  be 
carried  June  30,  1909.  A  chamiel  of  6  feet  depth  extends  to  Oak 
Harbor,  12  miles  above  the  mouth  of  the  river. 

The  appropriation  recoromended  will  be  applied  to  maintenance 
to  keep  the  improvement  available. 

The  project  nas  had  little  effect  on  freight  rates,  as  the  commerce 
of  the  port  is  small. 

No  work  under  contract  has  been  done  at  Port  Clinton  during  the 
year. 

The  commerce  of  Port  Clinton  for  the  calendar  year  1908  amounted, 
to  13,068  tons,  an  increase  of  2,217  tons  over  that  reported  for  the 
calendar  year  1907. 

July  1,  1908,  balance  unexpended |0. 71 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 2, 500. 00 

2, 500. 71 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement         55. 39 

July  1, 1909,  balance  imexpended ." 2, 445. 32 

July  1,  1909,  outstanding  liabilities 45. 00 

July  1,  1909,  balance  available 2, 400. 32 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jime  30, 1911, 
for  maintenance  of  improvement,  exclusive  of  f^e  balance  unexpended 
Julyl,  1909 1,000.00 

SANDUSKY  HARBOR,  OHIO. 

The  harbor  of  Sandusky  is  in  the  lower  part  of  Sandusky  Bav,  along 
the  city  front,  the  part  nearest  to  the  late  being  about  2  miles  from 
the  bar  which  divides  the  waters  of  the  bay  from  those  of  the  lake. 
In  its  natural  condition  the  depth  was  only  such  as  the  bay  aflForded, 
which  was  about  10  feet  along  the  city  front  and  from  9  to  12  feet 
thence  to  the  lake,  at  ordinary  lake  level. 

A  long,  flat  sand  bar  divided  the  bay  from  the  lake,  this  bar  being 
cut  through  by  a  channel  from  1,000  to  2,000  feet  in  width  near  its 
central  portion.  The  southern  part  of  the  bar  is  called  "Cedar 
Point"  and  the  northern  ''Sand  Point.''  Between  these  two  points 
the  currents  between  the  bay  and  the  lake  had  scoured  out  the  channel 
to  a  depth  of  not  less  than  18  feet  for  a  distance  of  a  mile  or  more. 

The  nrst  appropriation  was  made  for  a  survey  in  1826,  and  the  first 
improvement  was  made  in  1844,  consisting  in  the  construction  of  a 
dam  to  close  a  breach  across  Sand  Point.  With  this  exception,  all 
the  improvements  made  previous  to  1896  consisted  in  deepening 
natural  channels  and  in  making  a  new  straight  channel  from  the  city 
front  to  Cedar  Point  and  in  removing  sand  and  bowlders  from  the 
dock  channel  along  the  city  front.  JNatural  causes  since  1826  have 
washed  away  a  greater  part  of  Sand  Point. 

In  1896  and  subsequently  the  project  was  added  to  so  as  to  provide 
for  the  construction  of  narallel  jetties  of  stone  upon  mattress  lounda- 
tions  extending  from  Cedar  Point  and  Sand  Point  outward,  with  a 
view  to  confining  and  directing  the  flow  of  water  to  and  from  the  bay. 
Provision  was  also  made  for  the  construction  of  certain  spurs  and 
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mattresses  for  the  protection  of  the  channel  near  Cedar  Point  and  at 
the  point  of  the  bar  near  the  Ught-house. 

Under  the  original  project  thus  modified  there  was  expended 
$477,149.09. 

The  present  project,  authorized  by  the  river  and  harbor  act  of 
March  3,  1899,  is  described  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1898,  pages  2708  to  2716,  inclusive.  It  provides  for  an 
east  jetty  of  stone  upon  brush  mattresses  extending  from  Cedar  Point 
about  5,000  feet  into  the  lake;  for  a  west  jetty  5,500  feet  long  on  the 
opposite  side  of  the  chaxmel,  about  750  feet  distant;  for  the  protec- 
tion of  the  crest  of  the  bar  and  shore  of  Sand  Point  with  a  low  dam 
of  brush  and  stone,  and  for  a  deflecting  dike  for  inner  bar  1,500  feet 
loi^  and  dredging  to  17  feet.  The  estimated  cost  was  $425,796,  of 
which  $317,796  was  for  permanent  works.  By  the  river  and  harbor 
act  of  Jime  13,  1902,  the  project  was  modified  so  as  to  provide  for 
dredging  a  channel  21  feet  deep  at  mean  lake  level  with  a  width  of 
400  feet  in  the  approaches  to  the  harbor  front  and  300  feet  in  the 
harbor  channel,  at  an  estimated  cost  of  $781,000,  as  described  in  the 
Report  of  Chief  of  Engineers,  1901,  pages  3270  to  3277,  inclusive. 
The  estimated  cost  of  the  entire  project  as  revised  in  1903  was 
$M35,000. 

The  act  of  March  3,  1905,  modified  the  project  by  omitting  there- 
from the  excavation  of  rock  other  than  that  already  provided  for  by 
contract  in  the  dock  channel  and  fixed  the  limit  of  expenditures  at 
$815,000.  Continuing  contracts  in  excess  of  cash  appropriations  were 
authorized  by  the  same  act  to  the  amount  of  $480,000,  of  which 
$130,000  remains  to  be  appropriated.  The  act  of  March  2,  1907, 
restored  this  work  of  rock  removal  to  the  project  and  appropriated 
$125,000  for  maintenance  and  continuing  the  improvement.  In  the 
interim  the  city  of  Sandusky  had  removed  considerable  rock  from  the 
channel. 

The  total  expenditures  under  the  present  project  for  improving 
Sandusky  Harbor  to  June  30,  1909,  is  $602,004.90,  of  which  amount 
$27,403.48  was  for  maintenance  during  the  past  six  years.  Prior  to 
that  time  the  amounts  expended  for  works  of  improvement  and  for 
maintenance  were  so  involved  that  it  would  be  impracticable  to 
separate  them. 

Under  the  appropriation  of  $125,000  in  the  river  and  harbor 
act  of  March  2,  1907,  a  contract  is  in  force  for  the  removal  of  rock  in 
the  dock  channels.  During  the  past  year  under  this  contract  there 
has  been  removed  93,387  cubic  yards  of  material.  A  portion  of  the 
rock  removed  was  deposited  in  tne  extension  of  the  east  jetty,  where 
it  can  be  used  for  the  building  up  of  this  protection.  The  U.  S. 
dredge  Burton  worked  in  the  outer  channel  from  November  25  to 
December  4,  removing  16,907  cubic  yards  of  material  at  a  cost  of 
$1,055.92. 

The  result  of  these  expenditures  has  been  to  create  a  channel  300 
feet  wide  and  21  ^  feet  deep  through  the  outer  bar,  400  feet  wide 
and  20i  feet  deep  to  the  city  front,  and  160  to  300  feet  wide  and  20 
feet  deep  along  the  city  front  to  the  Short  Line  docks,  completing 
99  per  cent  of  the  work  now  under  contract.  The  project  as  a  whole 
is  regarded  as  about  70  per  cent  completed. 

There  is  at  present,  nowever,  some  shoaling,  which  reduces  the 
available  width  to  a  minimum  of  200  feet  through  the  outer  bar  and 
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to  a  minimum  of  250  feet  in  the  channel  between  the  outer  bar  and 
the  city  front. 

The  appropriation  recommended  will  be  applied  to  maintenance  to 
keep  the  improvement  available. 

There  has  been  a  marked  reduction  in  freight  rates  since  the  project 
was  inaugurated,  but  it  is  impracticable  to  determine  how  much  of 
this  reduction  is  due  to  this  particular  improvement. 

There  is  a  general  depth  of  10  feet  in  Sandusky  Bay  to  the  mouth 
of  the  Sandusky  River,  14  miles  above  the  city,  and  of  8  feet  in  the 
river  to  Fremont,  Ohio,  18  miles  above  its  mouth,  but  there  is  prac- 
tically no  navigation  above  Sandusky.  The  usual  variation  in  the 
level  of  the  water  surface  is  the  same  as  at  Toledo,  with  extreme 
fluctuations  of.  5  feet  above  and  below  mean  lake  level. 

The  receipts  and  shipments  at  the  harbor  of  Sandusky  for  the 
calendar  year  1908  amounted  to  1,295,474  tons,  a  decrease  of  944,387 
tons  from  that  reported  for  the  calendar  year  1907. 

July  1, 1908,  balance  miexpended $281,416.83 

June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $65, 650. 80 

For  maintenance  of  improvement 2, 728. 02 

68, 378.  82 

July  1,  1909,  balance  unexpended 213,038.01 

Julyl,  1909,  outstanding  liabilities 8,341.22 

July  1,  1909,  balance  available -. 204, 696.  79 

July  1,  1909,  amount  covered  by  uncompleted  contracts 11, 167.  66 

Amount  (estimated)  required  for  completion  of  existing  project 135, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 10, 000. 00 

TOLEDO  HARBOR,   OHIO. 

The  following  report  of  the  Board  of  Engineers  on  a  recent  survey 
is  concurred  inDy  the  Chief  of  Engineers  and  printed  in  House  Docu- 
ment No.  865,  Sixtieth  Congress,  first  session: 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D,  C,  March  9,  1908, 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

In  reviewing  the  report  of  the  district  officer  on  the  preliminary  examination  of 
"Maumee  River,  from  deep  water  in  Lake  Erie  to  the  Fassett  Street  Bridge,''  the 
Board  explained  thepecuhar  phvsical  conditions  which  at  times  operate  to  reduce 
the  depth  in  Toledo  Harbor  to  such  an  extent  as  to  seriously  interfere  with  navigation. 
These  considerations  appeared  to  justifv  the  making  of  a  survey  to  fully  determine 
the  advisability  of  the  United  States  undertaking  the  additional  improvement  desired, 
and  the  Board  therefore  recommended  that  the  district  officer  be  authorized  to  make 
a  survey  and  prepare  an  estimate  of  cost  for  a  channel  23  feet  deep  at  mean  lake  level 
from  deep  water  in  Lake  Erie  to  the  Fassett  Street  Bridge,  the  width  to  remain  400 
feet,  this  oeing  deemed  sufficient  for  the  needs  of  navigation  except  at  the  range  lights 
where  an  easing  of  the  bends  appears  desirable. 

In  the  within  report  on  l^e  survey  the  district  officer  submits  an  estimate  of  cost 
amounting  to  $400,000  for  constructing  within  the  limits  mentioned  above  a  channel 
21  feet  deep  "below  the  low  water  of  1895,"  which  is  the  plane  of  reference  adopted 
for  the  channels  connecting  the  waters  of  the  Great  Lakes,  having  an  elevation  of  570.8 
feet  above  mean  tide  at  New  York,  while  the  plane  of  ''mean  lake  level "  has  an  eleva^ 
tion  of  572.8  feet  above  mean  tide  at  New  York.  The  project  of  the  district  officer  is 
therefore  the  work  recommended  by  the  Board — that  is,  23  feet  below  mean  lake  level; 
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but  the  Board  does  not  believe  that  it  is  desirable  to  adopt  for  Toledo  Harbor  a  plane 
of  reference  not  in  accord  with  that  which  is  the  basis  of  all  existing  harbor  improve- 
ments on  Lake  Erie.  The  adoption  of  dissimilar  planes  of  reference  for  the  barbors 
of  the  same  lake  is  apt  to  lead  to  confusion  among  those  not  familiar  with  Hie  hydro- 
graphic  conditions .  For  these  reasons  the  Board  believes  that  the  plane  of '  *  mean  lake 
level "  which  has  been  adopted  for  Lake  Erie  harbors  should  be  adhered  to  until  it  be 
found  advisable  to  adopt  a  new  reference  plane  for  all  Lake  Erie  harbors. 

It  is  the  opinion  of  tne  Board  that  the  commercial  interests  involved  ampl}^  justify 
the  expenditure  required  to  accomplish  the  improvement  now  proposed,  and  it  there- 
fore recommends  that  the  project  for  this  locality  be  modified  to  provide  for  a  channel 
23  feet  deep  at  mean  lake  level  and  400  feet  wide  from  deep  water  in  Maumee  Bay  to 
the  Fassett  Street  Bridge,  Toledo,  with  suitable  easement  of  bends  at  the  range  lights, 
at  a  total  cost  of  $400,000,  and  a  yearly  outlay  of  $25,000  for  maintenance  after  com- 
pletion of  the  improvement. 

For  the  Board: 

D.  W.  Lock  WOOD, 
J  Colonel,  Corps  of  Engineers , 

Senior  Member  of  the  Board, 

Toledo  is  a  city  having  a  population  of  131,822,  according  to  the 
census  of  1900.  There  was  received  and  shipped  from  this  harbor 
during  the  calendar  year  1906,  4,522,280  tons  of  freight.  Its  com- 
merce has  doubled  in  the  past  ten  years  and  increased  900,000 
tons  in  the  past  year.  It  is  the  fourth  of  the  Ohio  ports  on  Lake  Erie 
in  receipts  and  shipments,  and  fifth  in  the  tonnage  of  vessels  entering 
and  clearing,  being  exceeded  by  Cleveland,  Ashtabula,  and  Conneaut 
in  receipts  and  shipments,  and  by  Lorain  in  addition  to  the  cities 
above  mentioned  in  clearances.  It  contains  numerous  factories  and  is 
a  large  railroad  center.  Its  commerce  is  of  sufficient  magnitude  to 
justify  a  considerable  expenditure  in  the  improvement  of  its  harbor, 
and  the  city  is  entitled  to  navigable  facilities  equal  to  those  at  other 
localities  on  the  Great  Lakes. 

VERMILION   HARBOB,  OHIO. 

VermiUon  Harbor  is  at  the  mouth  of  VermiUon  River,  which  empties 
into  Lake  Erie  about  20  miles  eastward  from  Sandusky. 

The  improvement  of  this  harbor  was  first  undertaken  in  1836, 
when  an  appropriation  of  $10,000  was  made  for  the  purpose.  The 
original  project  provided  for  parallel  jetties  extending  outward  to  12 
feet  of  water  in  the  lake.  The  jetties  were  built,  but  the  current 
only  sufficed  to  maintain  a  channel  of  about  7  feet  depth  across  the 
bar  at  ordinary  lake  level. 

In  the  natural  condition  of  the  harbor  there  was  only  about  2  feet 
of  water  at  this  place.  Dredging  was  accordingly  resorted  to  and 
the  project  enlarged  to  provide  for  a  depth  of  14  feet  of  water.  This 
involved  the  removal  of  rock,  and  the  project  was  never  fully  exe- 
cuted. 

The  total  amount  of  money  expended  on  the  original  project  is 
$133,277.55. 

No  work  has  been  done  under  contract  at  VermiUon  during  the 
past  year. 

The  amount  expended  on  the  existing  project  for  maintenance  to 
June  30,  1909,  was  $29,964.13. 

The  result  of  these  expenditures  has  been  to  provide  a  channel  12 
feet  deep  to  the  inner  end  of  the  piers.  A  channel  of  8  feet  extends 
to  the  Lake  Shore  Railway  bridge,  one-half  mile  above.  The  water- 
surface  fluctuations  are  similar  to  those  at  Huron  or  Lorain. 
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The  appropriation  recommended  will  be  applied  to  maintenance 
to  keep  tne  improvement  available. 

The  improvement  has  had  Uttle  effect  on  freight  rates,  as  the  ton- 
na^ge  of  the  port  is  small. 

The  receipts  and  shipments  for  the  calendar  year  1908  amounted 
to  1,355  tons,  a  decrease  of  254  tons  from  that  reported  for  the 
calendar  year  1907. 

July  1, 1908,  balance  unexpended 1155. 82 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved  March 

3,  1909 2,000.00 

2, 155. 82 
Jtme  30,  1909,  amoimt  expended  during  fiscal  year,  for  maintenance  of  im- 
provement       119. 95 

July  1,  1909,  balance  unexpended 2,035.87 

July  1,  1909,  outstanding  liabilities .40 

July  1,  1909,  balance  available 2, 035. 47 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 1,000. 00 

OHIO  RIYER,   PROJECT  FOR    NINE  FEET  DEPTH. 

Following  are  extracted  from  House  Document  No.  492,  Sixtieth 
Congress,  first  session: 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  January  lOj  1908. 

Sir:  The  river  and  harbor  act  approved  March  3^  1905,  in  the  item  making  appro- 
priation for  the  further  improvement  of  the  Ohio  River^  contains  the  following: 

"The  Secretary  of  War  is  hereby  authorized  and  directed  to  appoint  a  board  of 
engineers  to  examine  the  Ohio  River,  and  report,  at  the  earliest  date  by  which  a 
thorough  examination  can  be  made,  the  necessary  data  with  reference  to  the  canali- 
zation of  the  river,  and  the  approximate  location  and  number  of  locks  and  dams  in 
such  river,  with  a  view  both  to  a  depth  of  six  feet  and  nine  feet;  and  in  said  report 
shall  include  the  probable  cost  of  such  improvement  with  each  of  the  depths  named, 
the  probable  cost  of  maintenance,  and  the  present  and  prospective  commerce  of 
said  river,  upstream  as  well  as  downstream,  having  re^d  to  both  local  and  through 
traffic.  They  shall  also  report  whether,  in  their  opinion,  such  improvement  should 
be  made,  and  whether  other  plans  of  improvement  could  be  devised  under  which 
the  probable  demands  of  traffic,  present  and  prospective,  could  be  provided  for 
without  additional  locks  and  dams,  or  with  a  less  number  than  is  described  in  snrveyB 
heretofore  made,  giving  general  details  relating  to  all  of  said  plans  and  the  approxi- 
mate cost  of  completion  thereof.  They  shall  also  examine  tne  said  river  from  the 
mouth  of  the  Green  River  to  Cairo,  with  a  view  to  deterojining  whether  an  increased 
depth  can  be  maintained  by  use  of  dredges.*' 

On  May  12,  1905,  by  authority  of  the  Secretary  of  War,  and  in  accordance  with  the 
provisions  of  the  act  just  quoted,  a  Board  of  officers  of  the  Corps  of  Engineers,  consisting 
of  Lieut.  Col.  D.  W.  Lockwood,  Lieut.  Col.  Ernest  H.  Ruffner,  Lieut.  Col.  Clinton  B. 
Sears,  Maj.  George  A.  Zinn,  and  Maj.  Wm.  L.  Sibert,  was  constituted  by  the  Chief  of 
Engineers  and  directed  to  assemble  at  Cincinnati,  Ohio,  at  the  call  of  the  senior  member 
to  carry  out  the  purposes  of  the  act.  Capt.  Harry  Burgess,  Corps  of  Engineers,  was 
aasLzned  to  duty  as  recorder  of  the  board. 

xhe  Board  made  an  inspection  of  the  river,  organized  and  conducted  a  hydrographic 
survey,  and  collected  data  and  statistics  from  all  available  sources  bearing  upon  the 
several  features  required  by  law  to  be  reported  upon.  The  report  of  the  Boara,  dated 
December  15,  1906,  is  presented  herewith  for  transmission  to  Congress.  Its  perusal 
will  show  how  careful  and  thorough  has  been  the  work  of  the  Board  and  to  what  degree 
of  confidence  the  report  is  entitled. 

Taking  up  in  order  the  objects  of  inquiry  specified  in  the  law,  the  Board  finds  that  a 
6-foot  navigation  at  low  water  can  be  establisned  in  the  Ohio  River  from  Pittsburg  to 
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Cairo  by  the  construction  of  45  locks  with  movable  dams,  at  an  estimated  cost  of 
150,962,266  in  addition  to  funds  heretofore  appropriated  and  authorized;  that  a  9-foot 
navigation  over  the  same  length  of  river  can  oe  established  by  the  construction  of  54 
locks  and  dams,  at  an  estimated  cost  of  163,731,488.  The  Board  estimates  the  annual 
cost  of  maintenance  at  $15,000  for  each  lock  and  dam,  making  a  total  of  $675,000  for  the 
6-foot  project  and  $810,000  per  annum  for  the  9-foot  project.  It  should  be  noted, 
however,  that  these  maintenance  estimates  do  not  take  into  consideration  any  dredging 
which  may  be  found  necessary  in  the  pools.    This  subject  will  be  considered  later. 

The  Board  gives  exhaustive  consiaeration  to  the  question  of  present  and  probable 
commerce,  both  downstream  and  up,  and  it  appears  that  the  present  commerce  of  the 
river  is  approximately^  9,000,000  tons  per  annum,  of  which  a  large  proportion  is  down- 
stream. Having  in  view  the  fact  that  a  canalized  river  offers  an  upstream  navigation 
lower  in  cost  and  quicker  in  transit  than  an  open-river  project,  the  Board,  arguing 
from  the  known  natural  resources  of  this  section  and  its  population,  concludes  uiat  a 
river  improved  by  this  method  will  afford  &M:ilities  for  the  cneap  exchange  of  mineral, 
agricultural,  and  manufactured  commodities,  which  from  their  low  value  and  bulk 
can  not  be  exchanged  unless  such  cheap  facilities  are  offered,  and  that  there  is  eveiy 
probability  that  the  improvement  of  tne  Ohio  River  by  canalization,  as  proposed, 
would  induce  a  very  lar^e  future  commerce  which  does  not  now  exist  in  aadition  to 
retainingand  greatly  facilitating  and  cheapening  the  commerce  which  the  river  now 
bears.  The  Board  adverts  to  the  probable  opening  of  the  ship  canal,  for  which  Con- 
gress has  recently  given  a  national  charter,  from  the  lakes  to  the  Ohio  Valley  and  notes 
that  an  improved  Ohio  River  will  form  a  natural  link  in  extension  of  this  canal  to  all 
parts  of  the  Ohio  and  Mississippi  valleys. 

The  Board  finds  that  the  probable  demands  of  traffic,  present  and  prospective,  can 
not  be  provided  for  by  any  other  plan  of  improvement  not  having  locks  and  dams,  or 
having  a  less  number  of  locks  and  dams  than  those  proposed  in  the  report. 

The  Board  further  finds  that  a  6-foot  deptK  can  be  maintained  by  dredging  below 
Green  River,  but  that  a  9-foot  depth  can  not  be  maintained  economically. 

After  careful  discussion  of  the  factors  entering  into  the  cost  of  transportation  by 
water  the  Board  finds  that  the  probable  cost  per  ton-mile  for  a  6-foot  project  will  be 
0.0653  cent,  or  63.14  cents  for  a  ton  of  coal  delivered  at  Cairo  from  Pittsburg.  For  a 
9-foot  project  the  corresponding  figures  are  0.0447  cent  and  43.25  cents,  showing  an 
economical  advantage  in  the  ratio  of  3  to  2  in  favor  of  the  deeper  project  as  compared 
with  an  increased  cost  ratio  of  5  to  6  onl]^.  The  estimated  cost  in  both  cases  is  ma- 
terially increased  by  the  necessit^r  of  maong  provision  for  the  present  unique  method 
of  coal  transportation  on  the  Ohio  River,  a  method  which  has  been  developed  by 
long  experience,  which  has  cut  down  the  cost  of  transportation  to  a  figure  unpre- 
cedented in  the  historjr  of  commerce  and  which  is  apparently  so  well  funded  on 
sound  economical  considerations  that  it  can  not  and  should  not  be  disturbed.  A 
project  ignoring  this  method  of  transportation  of  coal  and  adapted  to  all  other  forms 
of  traffic  now  found  on  the  Ohio  River  or  likelv  to  be  developed  as  a  result  of  the 
improvement,  could  be  devised  on  an  estimatea  cost  materially  less  than  that  herein, 
presented,  but  such  a  project  at  a  lesser  cost  does  not  appear  to  be  admissible  and  is  not 
considered. 

The  Board  therefore  finally  recommends  that  the  9-foot  project,  involving  54  locks 
and  dams  at  an  estimated  cost  of  $63,731,488,  should  be  adopted. 

As  provided  by  law  this  report  was  referred  to  the  Board  of  Engineers  for  Rivers 
and  Harbors  for  review.  This  Board  made  a  personal  inspection  of  tne  river  and  held 
a  public  hearing  at  Pittsburg  on  Augiist  12, 1907,  at  which  hearing  the  representatives 
of  the  various  localities  interested  in  the  proposed  improvement  furnished  written 
statements  in  advocacy  thereof.  In  its  report  on  this  subject,  dated  October  18, 1907, 
the  Board  of  Engineers  for  Rivers  and  Harbors,  reviewing  the  former  report  in  detail 
and  submitting  views  differing  somewhat  on  minor  points  from  those  expressed  by 
the  special  Board,  nevertheless  coincides  in  the  conclusions  of  that  Board  and  recom- 
mends, without  qualification,  the  improvement  as  proposed  by  that  Board. 

The  Board  of  Engineers  for  Rivers  and  Harbors  calls  attention  to  the  necessity  for 
dredging  in  the  pools  as  an  item  of  maintenance  and  expresses  the  opinion  that  the 
maintenance  cost  of  the  special  Board  for  the  9-foot  project  of  about  $800,000  per  anmim 
should  be  increased  on  tnis  account  to  $1,000,000  per  annum. 

In  transmitting  this  report  of  the  special  Board  organized  under  the  explicit  man- 
date of  Congress  1  think  it  important  to  emphasize  certain  unusual  features  of  it  and 
to  comment  upon  the  same. 

It  will  be  noted  in  the  first  place  that,  by  a  plain  inference,  the  conclusions  of  the 
report  depend  upon  a  conjectural  future  commerce  rather  than  upon  the  commerce 
now  existing  or  plainly  in  sight.  It  is,  in  fact,  an  assumption  of  the  restoration  of  the 
field  of  commercial  usefulness  which  the  river  enjoyed  before  the  advent  of  any  rivid 
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method  of  transportation.  It  is  asBumed  that  commerce  will  always  seek  the  route 
which  it  finds  chedpest,  cost  and  convenience  considered,  that  by  the  method  of  im- 
provement proposed  the  cost  and  convenience  in  both  directions  on  the  Ohio  River 
can  be  made  less  than  by  any  other  method  of  transportation,  and  that  under  such  con- 
ditions the  trafBc  will  surely  seek  the  river.  Attention  is  called  by  the  Board  of  review 
to  the  fact  that  Congress  has  not  up  to  this  time  sanctioned  a  project  of  such  extent 
as  this  upon  considerations  of  this  character.  Whether  it  ought  to  sanction  either  of 
these  projects  would  appear  to  be  a  matter  purely  for  legislative  determination,  based 
upon  such  data  as  are  supplied  by  this  report  or  as  may  be  obtained  by  further  inouiry. 
Tne  original  Board  and  tne  Board  of  review  are  both  convinced  that  the  probability 
of  increased  traffic  is  sx^ciently  strong  to  justify  the  proposed  expenditure — ^this  from 
the  standpoint  of  ordinary  business  considerations — ^and  irom  this  standpoint  I  concur 
in  this  view.  The  question  as  to  whether  a  step  in  advance  shall  be  taken  and  whether 
this  apparently  good  business  proposition  shall  be  made  the  basis  of  legislation  for 
entering  upon  the  improvement  I  prefer  to  leave  to  the  wisdom  of  Congress. 

On  one  point,  however,  my  convictions  are  most  strong  and  emphatic^  and  that  is 
that  there  is  no  hope  for  success  in  the  development  of  such  a  commerce  as  is  predicated 
for  the  Ohio  River  by  any  other  method  of  improvement  than  the  one  proposed.  It 
IB  possible  that  a  further  study  of  the  situation  and  a  thorough  revision  of  tne  project 
mi^ht  reveal  the  possibility  of  reducing  the  number  of  locks  and  dams  slightly  and 
giving  higher  lifts  to  the  latter,  thus  accomplishing  better  results  at  slightly  decreased 
cost,  but  I  entertain  no  doubt  whatever  that  the  development  of  a  laige  future  com- 
merce, seeking  the  river  in  preference  to  other  methods  on  account  of  the  increased 
convenience  and  diminished  cost  of  freight  movement,  depends  absolutely  upon  a 
method  of  improvement  which  will  have  a  tendency  to  remove  or  minimize  the  present 
vastly  different  conditions  between  upstream  and  downstream  traffic.  The  unprofit- 
ableness of  the  upstream  movement  nas  alwa3r8  been  a  drag  upon  the  down^ream 
movement,  whereas  every  increment  of  the  upstream  traffic  on  a  profitable  basis  will 
have  a  tendency  to  decrease  the  cost  and  increase  the  amount  of  downstream  traffic. 
The  greatest  disparity  of  conditions  between  the  downstream  and  upstream  freight 
movement  resides  in  the  current  which  hampers  both,  though  not  equally. 

The  pronounced  advantage  of  lake  over  river  transportation  is  very  lai]^ely  the 
result  of  the  absence  of  current  in  the  former.  It  follows  that  a  scheme  of  improve- 
ment of  the  Ohio  River  promising  success  must  present  as  one  of  its  features  a  diminu- 
tion of  current,  which  can  not  be  attained  in  any  appreciable  degree  by  any  open- 
channel  method. 

Very  respectfully,  A.  Mackenzie, 

Brig.  Gen,,  Ckief  of  Engineers,  U.  S.  Army. 

The  Secretary  of  War. 

REPORT  OF  THE  BOARD  OF  ENOIKSBR8  FOR  RIVERS  AND  HARBORS. 

WAsraNQTON,  D.  C,  October  18, 1907. 

General:  The  Board  of  Engineers  for  Rivers  and  Harbors  has  had  under  consider- 
ation the  report  of  a  Board  of  Engineers  convened  by  Special  Orders,  No.  17,  War 
Department,  Office  of  the  Chief  of  Engineers,  Washington,  May  12,  1905,  for  the  pur- 
pose of  examining  the  Ohio  River  and  reporting  with  reference  to  its  canalization. 

The  Board  held  a  public  hearing  at  Pittsburg  August  12, 1907,  at  which  represent- 
atives of  the  various  localities  interested  in  the  proposed  improvement  presented 
statements,  which  are  appended,  and  from  August  13  to  18,  inclusive,  made  a  personal 
inspection  of  the  river  from  Pittsburg  to  Cairo. 

The  existing  project  for  the  improvement  of  the  Ohio  River  provides  for  the  regula- 
tion of  the  river  channel  by  the  closure  of  chutes,  the  contraction  of  the  channel  by 
wing  dams  and  training  walls,  and  excavation  of  shoals  by  dredging^  Navigation 
aroimd  the  falls  at  Louisville  during  low  stages  of  the  river  is  through  a  canal.  At 
stages  above  12.7  feet  on  the  gauge  vessels  pass  over  the  falls  through  Indiana  chute, 
which  has  been  improved  for  the  purpose,  at  a  12.7-foot  stage  the  falls  being  suffici- 
ently drowned  out  to  admit  of  up-river  navigation.  There  has  been  expended  on  the 
general  improvement  of  the  river  to  June  30, 1906,  $6,696,333.76.  and  on  improving  and 
yn^int^JTiing  the  Louisville  and  Portland  Canal  and  Falls  of  the  Ohio  $3,906,258.90. 

While  it  nas  been  considered  that  the  regulation  of  the  river  by  wing  dams  and 
training  walls  can  successfully  secure  a  minimum  navigable  depth  of  3  feet,  this  result 
has  not  yet  been  accomplished  with  the  funds  expended,  and  no  estimate  of  the  cost 
of  completing  the  work  nas  been  submitted. 

It  was  recognized  at  an  early  date  that  the  movement  of  coal,  which  has  heretofore 
been  the  principal  item  of  commerce  on  the  river,  required  a  channel  of  a  depth  of  at 
least  6  feet,  a  channel  which  it  was  considered  impracticable  to  obtain  by  regulation, 
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especially  in  the  upper  river  where  the  slopes  are  steep  and  the  minimum  river  di0> 
charge  small  (about  1,600  cubic  feet  per  second).  Congress  has  authorized  thecon- 
struction  of  6  locks  and  movable  dams  immediately  below  Pittsburg  which  were 
originally  designed  to  secure  a  low- water  channel  of  6  feet  for  a  distance  of  28.8  miles 
and  it  has  recently  authorized  their  enlargement  so  as  to  obtain  a  channel  of  9  feet.  It 
has  also  authorized  the  construction  of  locks  and  dams  designed  for  9  feet  navigation 
80  as  to  create  pools  in  front  of  East  Liverpool,  Steubenville,  Marietta  (the  mouth  of 
the  Muskingum  River X  Point  Pleasant  (mouth  of  the  Great  Kanawha  River),  Cincin- 
nati, and  above  the  falls  at  Louisville. 

There  was  appropriated  for  these  various  works  prior  to  the  river  and  harbor  act  of 
March  2,  1907,  $9,281,376. 

In  the  report  under  consideration  it  is  recommended  that  a  series  of  locks  and  mov- 
able dams,  54  in  number,  be  constructed  between  Pittsburg  and  Cairo  of  such  height 
as  to  insure  a  depth  of  channel  of  9  feet  at  all  stages  of  the  river,  the  locks  to  have  a 
length  of  600  feet  and  width  of  110  feet.  The  Louisville  and  Portland  Ca^al  is  also 
to  be  enlai^ed  and  an  additional  lock  constructed  85  feet  in  width  and  600  feet  in 
length.  The  estimated  cost  of  the  work  in  addition  to  funds  appropriated  and  author- 
ized for  lock  and  dam  construction  on  the  Ohio  River  prior  to  the  act  of  March  2,  1907, 
is  $63,731,488.  The  estimated  annual  cost  of  maintenance  is  $15,000  per  lock  and 
dam. 

There  is  discussed  a  project  for  obtaining  a  navi^ble  channel  of  6  feet  depth  with 
similar  locks  and  dams.  The  locks  would  be  45  m  number,  5  less  than  heretofore 
proposed,  and  the  estimated  cost  $50,962,266  in  addition  to  funds  heretofore  appro- 
priated and  authorized.  There  is  also  discussed  the  practicability  of  obtaining  and 
maintaining  by  dredging  navigable  channels  of  6  ana  9  feet  depui  from  the  mouth 
of  the  Green  River  to  Cairo,  and  the  opinion  is  expressed  that  an  increased  depth  up 
to  6  feet  can  be  maintained  by  dredges  from  the  mouth  of  the  Green  River  to  Cairo, 
but  that  it  is  not  economically  practicable  by  dredges  to  maintain  a  9-foot  depth  over 
this  stretch  of  river. 

There  is  presented  in  the  report  a  statement  of  the  conmierce  of  the  river  (Table  1, 
pace  40),  prepared  by  the  Ohio  Valley  Improvement  Association,  which  gives  receipts 
and  shipments  of  the  various  towns  along  the  river  in  1905,  amounting  to  13,955,918 
tons.  A  table  (No.  3,  ^age  48)  is  also  submitted  of  the  movement  offreight  at  the 
mouths  of  the  various  tributaries  of  the  river,  amounting  to  7,474,615  tons.  The  sum 
of  these  figures  does  not,  however,  represent  the  freight  movement  ajB  these  tables 
contain  numerous  duplications,  an  article  shipped  at  one  locality  being  reported  as 
received  at  another,  and  Table  1  apparently  giving  as  shipments  and  receipts  at  Pitts- 
burg and  vicinity  the  same  items  wnich  appear  in  Table  3  as  passing  the  Davis  Island 
dam,  and  at  Paducah  in  Table  1  the  movement  in  the  Tennessee  River  given  in 
Table  3. 

The  sum  of  the  receipts  in  Table  1  amoimts  to  7,069,362  tons  and  of  shipments  to 
6,645,056  tons,  the  tonnage  of  Wheeling  amounting  to  241,500  tons  not  being  classified. 
Deducting  the  tonnage  passing  Davis  Island  dam  and  moving  at  the  mouth  of  the 
Tennessee  River  from  the  amount  of  tonnage  reported  in  Table  3  there  remains  a  ton- 
nage of  2,532,627  entering  and  departing  from  the  tributaries  which  has  not  been 
included  in  Table  1. 

It  appears  from  the  reports  of  the  Chief  of  Engineers  that  of  this  amount  about 
2,300,000  tons  is  coal,  logs,  and  other  timber  products.  There  also  moves  on  the  Mis- 
sissippi between  Cairo  and  Memphis  about  2,057,051  tons  of  coal,  logs,  and  timber 
proaucts  and  161,312  tons  of  other  articles,  some  of  which  come  from  the  Upper  Missis- 
sippi. The  reports  do  not  state  whether  the  movement  of  these  products  is  into  or 
out  of  the  rivers.  Coal,  logs,  and  timber  products,  however,  generally  move  down- 
stream, and  if  the  relatively  small  amount  of  freight  composing  other  products  be  as- 
sumed as  moving  upstream  the  resultant  error  in  computing  the  freight  traffic  on  the 
Ohio  will  be  slight.  Under  these  assumptions  there  were  received  at  the  various  towns 
on  the  river  and  moved  out  of  the  various  tributaries  and  down  the  Mississippi  about 
9,359,040  tons  of  freight,  and  sent  from  the  various  towns  and  moved  into  tne  river 
from  the  Mississippi  and  the  various  tributaries  9,347,868  tons,  indicating  a  freight 
movement  on  the  Ohio  of  about  9,350,000  tons. 

A  large  proportion  of  this  commerce  is  coal.  Of  the  freight  reported  as  paasing 
through  the  Davis  Island  Dam,  91  per  cent  consists  of  this  product;  through  the 
Louisville  and  Portland  Canal  and  over  the  Falls  of  the  Ohio  at  Louisville,  92  per  cent. 
This  coal  is  loaded  in  barges  drawing  from  5f^to  8^  feet,  and  low  water  is  stored  in  cer- 
tain pools  until  a  rise  of  uie  river  anords  sufficient  depth  to  enable  the  barges  to  float 
over  the  river  shoals  when  they  are  guided  down  the  river  in  large  fleets  by  a  single 
steamboat. 

This  method  of  transportation  affords  a  very  cheap  means  of  handling  freight, 
much  cheaper  than  usually  obtains  on  improved  rivers  and  canals.    It  has  been  re- 
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ported  to  the  Board  that  coal  has  been  shipped  from  Pittsbuig  to  New  Orleans  at  a 
rate  less  than  0.4  of  a  mill  per  ton-mile,  a  rate  the  same  as  that  chamd  at  present  on 
coal  shipped  on  the  20-foot  waterway  between  Buffalo  and  Duluth,  where  it  is  taken  as 
a  return  cai^,  the  charge  on  iron  ore  from  Dtiluth  to  Bufifalo  being  at  about  twice  that 
rate.  The  only  instances  known  to  the  Board  of  cheaper  rates  are  on  ocean  vessels 
of  deep  draft  moving^  over  long  distances. 

The  project  submitted  in  the  report  is  designed  so  as  to  interfere  with  this  method 
of  transportation  as  little  as  practicable.  A  wide  navigation  pass  is  constructed  in 
the  dams  which  can  be  lowered  whenever  a  rise  occurs  and  leave  an  unobstructed 
river  through  which  coal  fleets  can  be  moved  as  at  present,  and  the  locks  have  been 
given  such  dimensions  that  when  the  dams  are  raised  the  smaller  coal  fleets  which 
now  navigate  the  river  can  pass  through  them  without  breaking  tow.  It  makes  pro- 
vision for  an  enormous  commerce,  as  it  is  estimated  that  20,0%  tons  can  be  locked 
from  one  pool  to  another  in  one  and  a  half  hours,  or  at  the  rate  of  about  100,000,000 
tons  in  one  direction  per  annum  even  if  the  dams  are  not  lowered. 

The  practicability  of  the  proposed  system  of  locks  and  dams  has  been  thoroughly 
tested  at  Davis  Island,  4.7  miles  below  Pittsbuig,  where  a  lock  and  dam  of  a  similar 
character  have  been  in  operation  since  1885,  and  the  estimates  of  the  cost  of  the  work 
submitted  are  based  upon  experience  acquired  in  the  construction  of  that  work  and 
the  other  locks  and  dams  which  have  been  authorized  by  Congress. 

As  to  the  estimate  submitted  for  annual  maintenance,  $1^,000  per  lock  and  dam,  the 
Board  notes  that  the  average  annual  expenditure  for  maintenance  both  at  the  Davis 
Island  Dam  and  at  the  Louisville  and  Portland  Canal  has  largely  exceeded  these 
figures.  The  estimate,  moreover,  onlv  includes  the  salaries  of  the  lock  force  and  the 
cost  of  repairs  and  renewals,  and  no  allowance  is  made  for  dredging  in  the  pools. 

The  regimen  of  the  Ohio  River,  especially  as  regards  the  character  of  the  banks  and 
the  nature  of  the  bottom,  changes  at  or  near  the  mouth  of  the  Green  River,  and  below 
this  point  the  Ohio  River  approaches  in  its  general  characteristics  much  more  closely 
to  that  of  the  lower  Mississippi. 

The  amount  of  material  brought  into  the  river  hy  caving  banks  and  of  sediment 
pushed  along  the  bottom  is  for  this  stretch  of  the  Ohio  River  considerable,  and  numer- 
ous sand  bars  are  found.  These  sand  bars  build  up  during  high  water  and  are  cut 
down  during  subsequent  low  water.  If  the  river  be  improved  bv  locks  and  movable 
dams  the  bar  building  will  proceed  during  high  water  in  practically  the  same  manner 
as  in  the  unimproved  river,  but  the  bar-cutting  action  of  low  water  will  be  interfered 
with  by  the  raising  of  the  movable  dams  at  the  very  time  when  this  bar  cutting  is  most 
active.  It  is  probable,  therefore,  that  the  building  of  the  bars  during  the  high  water 
and  the  cessation  of  the  cutting  during  low  water  will  have  a  tendency  to  ^dually 
increase  the  size  of  the  sand  bars  and  the  height  of  their  crefits,  and  that  in  consequence 
the  amount  of  the  annual  dredging  necessary  to  maintain  a  navigable  channel,  even 
with  a  system  of  lock  and  movable  dams,  will  in  a  few  years  be  quite  large.  The 
Board  is  of  the  opinion  that  a  liberal  estimate  for  dredgin;;  should  be  made,  and  places 
the  cost  of  maintenance  of  the  system  at  not  less  than  91,000,000  per  year. 

While  a  more  economic  system  of  improvement  of  the  river  could  be  devised  than 
that  submitted  in  the  report  by  means  of  fixed  dams  and  locks  of  dimensions  more  in 
accord  with  those  usually  adopted  on  rivers  and  canals,  the  Board  is  of  the  opinion  that 
such  a  system  would  be  such  a  hindrance  to  the  existing  coal  trade  as  to  preclude  its 
use.  The  economy  which  results  in  handling  coal  in  large  fleets  of  barges  will  tend 
to  preserve  the  existing  method  of  transportation,  and  even  if  the  river  were  canalized, 
as  proposed,  it  is  believed  that  much  of  the  coal  transported  would  be  moved  a.<*  at 
present  on  rises  and  when  the  movable  dams  are  down.  Nor  does  the  Board  consider 
that  the  saving  which  would  accrue  to  existing  commerce  by  the  proposed  improve- 
ment would  be  sufl9cient  to  justify  its  cost.  In  fact,  the  losses  claimed  to  be  sustained 
by  the  coal  interests  due  to  delays  in  shipment  under  cxigting  conditions  are  less 
than  one-half  the  cost  of  maintaining  the  proposed  waterway,  and  it  is  believed  that 
as  much  coal  is  now  shipped  by  water  as  there  is  a  demand  for  on  the  lower  rivers. 
A  material  increase  in  tne  commerce  of  the  river  must  therefore  be  created  by  the 
improvement  and  a  change  in  the  character  of  the  freight  carried  to  warrant  such  an 
expenditure.  Nor  is  the  Board  prepared  to  indorse  fully  the  views  exprei^ed  as  to 
the  benefits  to  be  derived  from  river  transportation  over  that  by  rail.  Railroads 
possess  certain  inherent  advantages  which  compensate  in  great  measure  for  the  cheap- 
ness with  which  freight  can  be  moved  by  water.  The  railroad  companies  have  become 
the  great  agencies  for  transportation  in  this  country.  They  have  connected  the 
principal  towns  with  cheap  lines  of  communication  penetrating  the  field,  the  mine, 
the  factorv,  and  the  warehouse.  The^  have  expended  large  sums  in  developing  their 
terminal  facilities  in  the  various  cities  througn  which  they  pass  and  have  erected 
elevators  and  other  auxiliaries  to  reduce  terminal  charges.    By  consolidating  into 
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vast  trunk  lines,  the  cars  collected  by  the  branches  are  moved  long  distances  in  train- 
load  lots  with  great  economy. 

Lines  of  river  transportation  are  restricted  in  location.  They  must  follow  the  thal- 
wegs of  the  larger  valleys  and  can  only  penetrate  a  small  part  of  the  country.  Except 
in  the  case  of  the  comparatively  few  mines  and  factories  which  are  situated  on  their 
banks  it  is  necessary  to  transport  by  car  or  wagon  from  the  shipping  point  to  the  water- 
wavs  and  then  transship  ana  reverse  these  operations  to  reach  the  terminal,  while  the 
railroad  can  ship  from  the  mine  to  the  factory  or  warehouse  without  breaking  bulk. 

Branch  lines  oy  rail  or  wagon  are  a  necessity  to  an  efficient  water  route.  But  in 
determining  the  cost  of  transportation  by  water  the  cost  of  these  lateral  feeders  is  not 
usually  considered,  while  it  forms  a  large  percentage  of  the  cost  of  rail  transportation. 

On  the  main  lines  of  the  various  railway  systems  freight  is  being  tranirported  in  train 
lots  at  a  rate  of  less  than  2  milk  per  ton-mile  and  it  is  natural  for  the  railroada  to 
endeavor  to  reap  the  benefits  of  a  long  haul  and  not  surrender  the  most  profitable  por- 
tion of  their  traae  to  a  rival  water  route.  It  would  be  unreasonable  to  expect  them  to 
act  as  feeders  to  a  water  route  at  a  rate  per  ton-mile  the  same  as  they  now  charge  for 
carrying  freight  from  New  Orleans  to  Fittsbiurg  in  competition  with  it,  nor  can  the^^  be 
compelled  to  turn  over  to  rival  carriers  their  warehouses,  elevators,  and  other  terminal 
tiicilities  which  they  have  erected  at  great  expense. 

Distances  by  rail  are  considerably  shorter  than  by  river,  which  compensates  to  a 
certain  extent  for  their  greater  rate  per  ton-mile.  A  short  water  route  can  not  suc- 
cessfully compete  with  a  great  railway  system  for  through  commerce.  To  be  a  success 
it  must  be  of  such  a  length  that  the  great  transportation  companies  will  themselves 
find  it  advantageous  to  ship  over  it. 

The  waterways  connecting  the  Great  Lakes  have  enormously  developed  in  the  paat 
ten  years,  but  the  railways  have  reaped  the  benefits.  Neither  the  Canadian  cwals 
down  the  St.  Lawrence  River  nor  the  Erie  Canal  across  New  York  State  have  responded 
to  the  growth  of  the  lake  commerce.  The  success  of  the  Great  Lakes  aa  a  means  of 
transportation  has  not  resulted  from  competition  between  the  great  systems  of  trans- 
portation and  outside  parties,  but  from  the  utilization  of  the  waterway  by  the  railroads 
themselves,  which  have  expended  millions  of  dollars  to  improve  theur  terminal  focili- 
ties  and  have  established  the  large  fieets  which  navigate  the  lakes. 

But  the  great  cause  of  the  failure  of  waterways  as  a  means  of  transportation  in  the 
United  States  is  that  they  heretofore  have  not  ^nerally  followed  a  commercial  route, 
but  have  led  from  nowhere  to  no  place.  The  nver  systems  of  the  country  flow  gener- 
ally in  a  southerly  direction,  while  the  trend  of  commerce  has  been  east  and  west. 
Until  within  the  last  ten  years  a  railroad  running  north  and  south  was  generallv  a 
financial  failure.  River  systems  have  followed  the  same  laws,  their  commerce  has 
been  confined  to  the  products  on  their  immediate  banks,  and  that  of  not  sufficient 
amount  to  justify  their  permanent  improvement.  That  great  waterway,  the  Missis- 
sippi River,  has  been  improved  by  the  General  Government  and  is  now  being  main- 
tained from  New  Orleans  to  Cairo  at  the  depth  proposed  for  the  Ohio,  and  for  several 
years  has  been  maintained  from  Cairo  to  St.  Louis  at  a  depth  of  8  feet,  yet  its  com- 
merce is  insignificant  except  what  it  receives  from  the  unimproved  Ohio.  The  river 
commerce  of  St.  Louis  has  declined  from  812,185  tons  in  1895  to  370,425  tons  in  1905, 
notwithstanding  the  enormous  commercial  growth  of  the  city  in  other  directions.  The 
recent  railway  development  from  the  grain  center  at  Kansas  City  to  tiie  Gulf  has 
diverted  a  considerable  barge  commerce  from  the  river  to  railroad  lines  by  a  reduction 
in  rates  that  the  river  improvement  could  not  meet. 

The  Board,  however,  is  of  the  opinion  that  conditions  are  exceptionally  i^vorable 
for  the  future  development  of  commerce  on  the  Ohio  River.  The  river  now  main- 
tains a  trs^c  of  over  9,000,000  tons  in  competition  with  railways.  This  commerce 
appears  to  be  slowly  increasing  and  its  growth  appears  principally  in  other  products 
than  coal. 

Pittsburg  is  the  center  of  vast  manufacturing  industries  and  is  rapidly  developing. 
Within  the  Pittsburg  district  are  located  324  mctories  having  water  communication 
either  by  the  Allegheny.  Monongahela,  or  Ohio  rivers,  and  which  can  as  readily  ship 
by  water  as  by  rau.  The  freight  entering  and  departing  from  this  district  by  river 
and  rail  in  1896  was  estimated  at  60,000,000  tons  and  in  1906  at  from  115,000,000  to 
122,000,000  tons.  At  Pittsburg  among  the  principal  manufactured  articles  are  iron 
and  steel  ingots,  billets,  blooms,  boilers,  structural  steel  and  iron,  steel  rails,  and 
other  material  which  at  other  localities  oecome  the  raw  material  of  their  factories. 
Such  items  reouire  cheap  transportation  and  will  seek  a  water  route  if  assured  of 
certainty  of  delivery.  Large  manufacturing  centers  also  exist  at  Wheeling,  Ironton, 
and  other  points  on  the  river.  Cincinnati,  Louisville,  and  Evansville  are  business 
centers  of  great  activity,  and  a  rapid  commercial  growth  is  occiirring  at  St.  Louis, 
Memphis,  New  Orleans,  and  other  localities  on  the  Mississippi  River.    The  distances 
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between  these  localities  are  sufficiently  great  to  justify  a  transfer  in  transit  even  at 
considerable  expense. 

The  Board  believes  that  a  large  commerce  is  reasonably  prospective  if  these  com- 
mercial centers  are  connected  by  a  waterway  which  will  permit  the  certainty  of  trans- 
portation which  is  found  on  existing  railroads  and  that  this  certainty  will  be  attained 
by  the  works  proposed  in  the  report. 

The  General  Government  has  expended  large  sums  in  improving  the  various  tribu- 
taries of  the  Ohio.  The  utility  of  these  improvements  is  dependent  on  the  naviga- 
bility of  the  main  stream.  The  proposed  improvement  of  the  Ohio  River  will  create 
a  vast  system  of  water  communication  penetrating  one  of  the  most  populous  and  i>ros- 
perous  sections  of  the  United  States.  Even  in  its  unimproved  condition  the  river 
has  a  marked  effect  on  rail  freight  rates,  the  cheap  rates  quoted  in  the  report  as  pre- 
^vailine  between  New  Orleans  and  Louisville,  Cincmnati,  and  Pittsburg  bemg  directly 
traceable  to  its  influence.  Its  e£fect  on  rail  freight  rates  will  be  greatly  increased  if 
the  proposed  improvements  are  carried  out. 

For  these  reasons  the  Board  is  of  the  opinion  that  the  improvement  of  the  Ohio  River 
by  locks  and  movable  dams  so  as  to  secure  a  depth  of  9  feet,  as  recommended  in  the 
report  of  the  special  board,  is  worthy  of  beine  imdertaken  by  the  United  States. 

In  making  tnis  recommendation  the  Board  realizes  that  it  is  suggesting  a  plan  for 
river  improvement  on  a  scale  not  hitherto  attempted  in  this  country,  but  it  believee 
that  there  will  probably  be  in  the  near  future  a  popular  demand  for  the  improvement 
of  several  streams  on  such  a  scale.  On  account  of  the  hufe  commercial  development 
of  its  shores  and  its  connection  with  the  lower  Mississippi  now  maintained  in  a  navi- 
gable condition  the  Ohio  River  is,  in  the  opinion  of  the  Board,  the  one  river  of  all 
oHiers  most  likely  to  justify  such  work.  Furthermore,  it  should  be  noted  that  by 
authorizing  the  construction  for  9-foot  navigation  of  14  locks  at  various  parts  of  the 
river  Congress  has  already  practically  entered  upon  such  a  system  of  improvement. 

Respectfully  submitted. 

H.  M.  Adams, 
Colonel,  Corps  of  Engineers, 

Ohas.  E.  L.  B.  Davis, 
CoUmely  Corps  of  Engineers. 

R.  L.  HoxiE, 
Colonel,  Corps  of  Engineers. 

C.  McD.  TOWNSBND, 

Lieut.  Col.,  Corps  of  Engiruers. 

£.  EVBLBTH  WiNBLOW, 

\  Major,  Corps  of  Engineers. 

Brig.  Gen.  A.  Mackenzib, 

Chief  of  Engineers,  U.  S.  A. 

OHIO  BITER    (general  OPEN-CHANNEL  IMFROTEMENT). 

This  work  was  commenced  by  the  General  Government  in  1827, 
when  low-water  navigation  over  many  of  the  bars  and  shoals  was 
impossible  for  commercial  purposes;  but  the  improvements  made  and 
maintained  since  then  have  provided  fairly  convenient  channels  at 
such  places  for  a  profitable  light-draft  local  freight  and  passenger 
service  during  low-water  periods.  The  difference  in  level  of  water 
surface  of  the  river  varies;  at  Cincinnati,  nearly  midway  between  the 
head  and  mouth  of  the  river,  the  average  annual  range  during  the  past 
thirty  years  is  48.4  feet. 

The  project  under  which  operations  have  been  carried  on  has  been 
a  continuous  and  progressive  one,  the  principal  features  of  the  work 
being  the  removal  of  snags,  rocks,  and  wrecks  from  the  g;eneral  chali- 
nel;  the  direct  improvement  of  bars  and  shoals,  by  dredging  and  rock 
excavation;  the  construction,  repair,  and  maintenance  of  low  dikes 
and  dams  to  concentrate  and  direct  the  flow  of  water  in  in^roved 
channels;  bank  protection  and  the  construction  and  repair  of  levees 
where  required  in  the  interest  of  navigation;  the  construction,  repair, 
and  maintenance  of  ice  piers  and  harbors;  miscellaneous  improve- 

S.  Rep.  627,  61—2 
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ment,  including  surveys,  establishment,  care,  and  record  of  water 

Sauges,  establishment  of  harbor  lines,  regulation  of  encroachment  and 
eposits  on  the  bank  of  the  river  or  in  its  channel,  and  the  super- 
vision of  construction  of  bridges  across  the  river.  The  length  of 
river  through  which  the  work  extends  is  but  Uttle  short  of  1,000  miles, 
and  the  total  expenditure  in  this  district  by  the  Government  during 
the  eighty-two  years  it  has  been  in  progress,  exclusive  of  liabilities 
outstanding  June  30,  1909,  is  $7,168,726.37. 

The  principal  operations  of  the  year  were  as  follows:  The  U.  S. 
dredges  Ohio  and  Oswego  excavated  215,953  cubic  yards  of  gravel, 
sand,  etc.;  62.8  tons  of  rock,  and  107.85  tons  of  snags;  and  the  hired 
dredging  plants  excavated  80,626  cubic  yards  of  ^ayel,  sand,  etc.; 
3.75  tons  of  snags,  and  1,100  feet  b.  m.  wreckage.  This  dredging  has 
resulted  in  improvement  of  the  channel,  makmg  a  depth  of  5  to  6 
feet  below  low  water  at  Wills  Creek,  Jonathan  Run,  Wheeling  Creek, 
Jenny  Lind,  Connoconneque,  and  Falling  Rim  bars.  Big  Blue  River 
Islands,  Big  Blue  River,  Fivemile,  Fourmile,  Peckenpaugh  'and 
Fulton  bars,  Troy  reach,  The  Cabbage  Patch,  Rockport,  Ind., 
Puppy  Creek  dike.  Yellow  Bank  Towhead.  Head  of  French  Islands, 
French  Islands,  Vannada  reef,  Indian  Hill,  Flint  Island,  EvansvUle 
Harbor,  Henderson  dike,  Caseyville,  Ky.,  Tradewater  and  Walkers 
bars,  and  Sisters  Island. 

The  installation  of  boilers,  machinery,  etc.,  on  the  combined 
hydraulic  and  grapple  dredjge  Indiana,  under  contract  of  June  22, 
1908.  was  completed  with  the  exception  of  the  thirty-day  trial  test, 
whicn  was  prevented  by  high  stage  of  river.  An  electric-light  plant, 
the  plumbing,  etc.,  and  an  ice  plant  were  installed,  and  the  necessary 
outnt,  ponton  pipe  line,  etc.,  purchased. 

A  contract  was  entered  into  on  October  6,  1908,  for  construction 
of  concrete  dam  at  Browns  Island;  no  work  was  done,  but  plant  is 
at  site  ready  to  begin  operation  as  soon  as  stage  of  water  permits. 

On  the  concrete  dam  at  head  of  Marietta  Island,  under  contract 
dated  October  14,  1907,  the  following  work  was  done  and  material 
placed:  9,208.8  cubic  yards  excavation,  80  cubic  yards  earth  filling, 
177  piles,  13,329  pounds  of  iron  tie-rods,  etc.;  3,626.46  cubic  yar<& 
large  and  2,827  cubic  yards  small  stone;  2,763.08  cubic  yards  con- 
crete, and  30i  barrels  extra  cement. 

Repair  and  bank  protection  to  dikes  opposite  Evansville,  Ind., 
under  contract  dated  September  22,  1908,  was  carried  on  and  com- 
pleted, consisting  of  the  following:  3,310  cubic  yards  grading,  190 
cubic  yards  riprap  stone  removed  and  replaced,  1,413.97  cubic  yards 
new  riprap  stone  placed. 

Work  of  constructing  loose  stone  dike  at  head  of  Grand  Chain,  111., 
under  contract  of  October  14,  1907,  was  carried  on  when  stage  of 
river  permitted,  as  follows:  3,175  cubic  yards  of  small  stone  care- 
fully i)laced  and  6,034  cubic  yards  of  small  stone  roughly  placed. 

Work  on  dikes  at  MoundCity,  111.,  under  contract  of  June  14, 
1905,  was  carried  on  and  completed.  The  total  work  done  under 
this  contract  is  as  follows:  Small  stone,  12,589.042  cubic  yards;  lai^e 
stone,  628  cubic  yards;  excavation,  585  cubic  yards. 

The  work  on  Great  Miami  embankment,  under  contract  of  Decem- 
ber 19,  1907,  was  carried  on  and  completed.  The  total  work  done 
under  this  contract  is  as  follows:  Earth  fill,  20,362  cubic  yards;  con- 
crete. 19,597^  square  yards. 
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Supervision  was  had  of  established  harbor  lines  at  Steubenville, 
Ohio,  Wheehng,  W.  Va.,  Ironton,  Ohio,  and  Cincinnati,  Ohio.  Maps 
of  tentative  harbor  Unes  at  East  Liverpool  were  prepared  and  ap- 
proved and  a  public  hearinor  ordered,  and  maps  of  the  Cincinnati 
narbor  lines,  showing  the  location  of  marking  posts  and  witnesses  to 
the  same,  were  prepared. 

Twenty-five  permits  were  issued  to  cover  the  construction  of  gas, 
water,  and  oil  pipe  lines;  overhead  cables;  tramway;  intakes;  trestle; 
bank  protection;  derrick;  and  pavilion. 

Supervision  was  had  of  permits  for  all  miscellaneous  and  bridge  con- 
structions below  the  Pennsylvania  state  line. 

The  nature  of  the  Ohio  River  is  such  that  its  improvement,  whether 
by  canalization  (locks  and  dams)  or  open  channel,  can  not  bring  full 
benefit  to  navigation  interests  until  the  improvement  shall  nave 
become  more  continuous  than  past  appropriations  have  permitted. 
The  unimproved  portions  afford  less  depth  of  channel  than  the  im- 
proved sections  and  limit  the  available  draft  for  the  whole  river  to 
that  required  for  passing  its  shoalest  parts.  Dredging  and  snagging 
operations  will  be  required  at  many  places,  even  should  a  more  or 
less  complete  system  of  canalization  be  finally  adopted,  and  for  open- 
channel  improvement  continuous  work  and  simultaneous  operations 
will  be  absolutely  necessary  to  produce  effective  results.  The  gov- 
ernment plant  should  be  largely  increased  in  order  that  any  great 
amount  of  work  may  be  accomplished  during  the  comparatively  short 
periods  to  which  effective  operations  must  be  limited  each  year  on 
account  of  unfavorable  river  conditions.  Several  light-draft  tow 
boats,  barges,  and  derrick  boats  for  dike  construction  and  removing 
rocks  or  other  obstructions  are  all  urgently  needed  before  anything 
approximating  satisfactory  progress  can  be  expected. 

The  available  depth  in  the  Ohio  River  varies  greatly  with  the  fluc- 
tuation in  river  stages.  During  the  fiscal  year  the  available  depth 
has  been  below  the  average.  This  was  clue,  however,  to  a  long- 
continued  drought  in  the  fall  of  1908. 

The  fluctuations  in  river  stages  are  indicated  by  the  following 
readings  from  characteristic  river  gauges: 


Dam  No.  6 

Wheeling,  W.  Va 

Parkersburg,  W .  Va. . . 

Point  Pleasant,  W.  Va 

Portsmouth,  Ohio 

Cincinnati,  Ohio 

Louisville,  Ky.  (head). 

E  vansville,  ind 

Paducah,  Ky 

Cairo,  111 


Highest. 

Date. 
1909. 

Lowest. 
Feet. 

Feet. 

Z2.2 

Feb.  25 

0.8 

33.9 

May     3 

.0 

36.7 

Feb.  27 

.0 

42.6 

Feb.  27 

.2 

49.8 

Mar.     1 

1.4 

54.6 

Feb.  28 

2.5 

39.2 

Feb.  27 

2.2 

43.2 

Mar.     2 

1.3 

44.5 

Mar.  6, 6. 

1.0 

46.8 

Mar.    6 

4.3 

Date. 


1906. 

Sept.  28,  30 

8ept.30-Oct.  9. 
Sept.    28,    Oct. 
17-24. 

Oct.  2 

Oct.  4,  5 

Oct.  6,  7 

Dec.4 

Oct.  11-16 

Oct.  20 

Oct.  17-19 


Range. 


Feet. 
31.4 
33.9 
36.7 

42.4 
48.4 
52.1 
37.0 
41.9 
43.5 
42.5 


The  available  depth  in  channel  may  be  considered  1  foot  greater 
than  gauge  readings  from  Pittsburg  to  Louisville  and  2  feet  greater 
from  Louisville  to  Cairo. 

During  the  fiscal  year  no  work  was  done  to  increase  the  available 
depth,  but  work  was  confined  to  the  removal  of  snags  and  other  ob- 
structions and  increasing  the  width  of  narrow  low-water  channels, 
thus  bettering:  navieabJe  ondit.ions. 
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No  estimate  can  be  given  of  the  effect  of  the  improvement  thus  far 
made  on  freight  rates.  In  this  connection  reference  is  made  to  the 
Report  of  Ohio  River  Board  <H.  Doc.  No.  492,  60th  Cong.,  1st  sess.)} 
in  which  statements  are  made  of  present  and  prospective  commerce 
and  the  effects  of  improvements  on  freight  rates,  etc. 

In  order  to  provide  for  navigation  during  comparatively  low-water 
periods  in  winter,  many  of  the  existing  dikes  and  dams  will  require 
to  be  kept  in  a  state  of  repair,  as  the  movable  dams  can  not  safely  be 
operatea  during  a  time  of  even  light-running  ice,  although  properly 
protected  steamboats  may  be  able  to  navigate  at  such  time.  Tlie 
severe  losses  to  floating  craft  during  recent  years  have  shown  the 
importance  of  maintaining  certain  of  the  haroors  of  refuee  afforded 
by  existing  ice  piers  and  the  providing  of  others  at  carefully  selected 
locaUties. 

The  commerce  of  the  river  during  the  past  year,  so  far  as  indicated 
by  statistics  that  the  engineer  officer  in  charge  of  the  river  has  been 
able  to  obtain,  was  as  follows:  General  merchandise,  coal,  etc., 
8,498,754  tons,  at  an  estimated  value  of  $59,491,278;  passengers, 
3,960,965. 

July  1,  1908,  balance  unexpended $582, 693. 75 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 150,000.00 

Received  from  sales,  etc 224. 92 

732, 918. 67 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $283, 897. 25 

For  maintenance  of  improvement 21, 760. 00 

305,657.25 

July  1,  1909,  balance  unexpended 427, 261. 42 

July  1,  1909,  outstanding  Dabilities 3,604.74 

July  1,  1909,  balance  available 423, 656. 68 

July  1,  1909,  amount  covered  by  uncompleted  contracts 90, 741. 39 

Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 500, 000. 00 

OHIO   RIVER,  LOCKS   AND   DAMS    2,  3,  4,  5,  8,  AND    11. 

(a)  Construction  of  locks  and  dams  in  Ohio  River,  Pennsylvania 
{40.5  miles). — The  Ohio  River,  Pennsylvania,  in  its  original  condi- 
tion had  a  low-water  channel  depth  varying  from  1  foot  at  Pittsburg 
to  2  feet  at  the  Ohio  state  hne,  the  average  slope  being  about  1.25 
feet  per  mile  and  the  minimum  discharge  at  the  head  about  1,600 
cubic  feet  per  second.  Under  the  original  project  for  open-river 
improvement  work  was  conducted  on  this  portion  of  the  river  at  a 
number  of  shoals. 

Under  the  original  project  for  lock  and  dam  construction,  adopted 
in  1875,  Dam  No.  1  was  begun  in  1877  and  completed  in  1885,  at  a  cost 
of  $940,000.  The  present  project,  in  its  original  form,  was  adopted 
by  Congress  September  19,  189*0,  and,  with  subsequent  modifications, 
provides  for  the  construction  of  Locks  and  movable  Dams  Nos.  2,  3,  4, 
5,  6,  and  7,  so  as  to  secure  a  navigable  depth  of  9  feet  in  the  pools 
formed  thereby,  the  locks  to  have  available  dimensions  of  110  by  600 
feet,  at  a  total  estimated  cost  of  $6,321,376.     Appropriations  aggre- 


BIYEB  AND  HABBOB  BILL.  501 

gating  $5,369,376  have  been  made,  and  $15,684.74  has  been  realized 
&om  other  sources.  The  sum  of  $75,000  additional  will  be  required 
to  place  the  grounds  at  Locks  Nos.  2-5  in  suitable  condition. 

The  amount  expended  under  present  project  to  the  close  of  the 
fiscal  year  ending  June  30,  1909,  was  $5,356^309.79. 

The  work  was  done  partly  under  continumg-contract  system,  and 
the  total  authorization  nas  been  appropriated. 

The  condition  of  work  on  June  30,  1909,  was  as  follows: 

Locks  and  Dams  2, 5, 4, 5,  and  6  were  all  practically  completed.  The 
dams  were  first  raised  on  the  following  dates:  No.  1,  October  7,  1885; 
No.  2,  November  12, 1906;  No.  3,  June  25, 1908;  No.  4,  June  30, 1908; 
No.  5,  November  21,  1907;  No.  6,  August  17,  1904. 

Lock  and  Dam  No,  7. — ^The  site  for  this  work  has  been  secured  and 
plans  are  partly  made.  No  field  work  of  construction  has  been  done 
on  account  of  lack  of  funds. 

The  completed  dams,  Nos.  1-6,  inclusive,  give  continuous  slack 
water,  when  raised,  from  Pittsburg  to  Merrill,  Pa.,  a  distance  of  about 
28.9  miles. 

The  greatest  recorded  flood  height  is  34.2  feet  at  Davis  Island  dam. 
Ordinary  flood  heights  average  aoout  28  feet  on  this  portion  of  the 
river. 

A  statement  of  commerce  and  of  the  effect  of  the  project  on  freight 
rates,  so  far  as  known,  is  given  in  the  report  for  operating  and  care  of 
locks  and  dams,  Ohio  River,  page  624. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  expend- 
iture for  the  fiscal  year  1911  to  the  completion  of  necessary  work  on 
the  lock  grounds  at  Locks  Nos.  2,  3,  4,  and  5  ($75,000),  which  includes 
filling  in  the  grounds  now  much  below  grade  and  the  construction  of 
concrete  paving. 

The  work  of  constructing  Lock  and  Dam  7  is  most  urgently  needed 
in  order  to  utilize  more  effectively  the  improvements  already  made 
on  the  upper  Ohio  River,  the  portion  of  the  river  immediately  above 
that  location  being  specially  suited  for  harborage  purposes,  and  it  is 
recommended  that  authority  be  given  to  complete  it  under  the  con- 
tinuing-contract  system.  No  estimate  for  the  existing  6-foot  project 
is  included  amongst  those  submitted  for  the  fiscal  year  1911,  pending 
action  by  Congress  on  the  new  plans  now  before  it  for  providing 
9-foot  navigation  (see  H.  Doc.  No.  492,  60th  Cong.,  1st  sess.,  in  whicn 
the  estimated  cost  of  Dam  No.  7  in  the  9-foot  project  is  given  as 
$1,094,800). 

Reference  to  more  detailed  information,  reports  of  surveys,  etc., 
are  given  on  page  522  of  the  Annual  Report  of  the  Chief  of  Engineers 
for  1906. 

DAMS  NOS.  2,  3,  4,  AND  5. 

July  1,  1908,  balance  unexpended $18,919.77 

Amount  received  from  sale  of  condemned  property 324. 90 

Amount  received  by  transfer  of  public  property 250.00 

Amount  received  on  account  of  judgment  against  E.  J.  Kingston 5, 062.  60 

24, 557. 27 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment        2, 841, 92 

July  1,  1909,  balance  unexpended 21, 715. 35 

July  1,  1909,  outstanding  liabilities 10. 10 

July  1,  1909,  balance  available |21, 705. 25 
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Amount  (estimated)  required  for  completion  of  existing  project 75, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
Julyl,  1900 75,000.00 

DAM  NO.  6. 

July  1,  1908,  balance  unexpended $8,069.30 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment   133.36 

July  1,  1909,  balance  unexpended 7, 935. 94 

DAM  NO.  7. 

July  1,  1908,  balance  unexpended $4, 755. 38 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement   18. 18 

July  1,  1909,  balance  unexpended 4, 737. 20 

Amount  (estimated)  required  for  completion  of  existing  project 952, 000. 00 

CONSOLIDATED. 

July  1,  1908,  balance  imexpended $31, 744. 45 

Amount  received  from  sale  of  condemned  property 324. 90 

Amoimt  received  by  transfer  of  public  property 250. 00 

Amount  received  on  account  of  judgment  against  E.J.  Hingston 5, 062. 60 

37, 381. 95 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement   2, 993. 46 

July  1,  1909,  balance  unexpended 34, 388. 49 

July  1,  1909,  outstanding  liabilities 10. 10 

July  1,  1909,  balance  available 34, 378. 39 

Amount  (estimated)  required  for  completion  of  existing  project 1, 027, 000. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30. 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
Julyl,  1909 75,000.00 

(h)  Locks  and  dams  in  Ohio  River  between  the  Penn^xania  state 
line  and  Cincinnati.— A  general  description  of  the  Ohio  Kiver  is  con- 
tained in  the  Annual  Report  of  the  Chief  of  Engineers  for  1896,  page 
2062.  The  system  of  improvement  of  this  river  by  movable  dams 
was  approved  by  Congress  in  the  act  of  March  3,  1875  (construction 
of  dam  at  Davis  Island — ^first  dam  below  Pittsburg).  The  act  of 
September  19,  1890,  provided  for  the  construction  of  a  dam  at  or 
near  Beaver,  Pa.,  known  as  No.  6.  The  above  represent  practically 
the  original  projects  for  the  slack-water  system  of  the  Ohio.  The 
original  project  for  Dams  Nos.  8  to  18,  mclusive,  is  contained  in 
Annual  Report  of  the  Chief  of  Engineers  for  1899,  page  2361,  and 
and  that  for  dams  Nos.  19  and  26  in  Annual  Report  of  the  Chief  of 
Engineers  for  1902,  page  1867. 

Congress,  in  the  river  and  harbor  act  of  March  3,  1905,  made  pro- 
vision for  9-foot  navigation  in  the  pools  formed  by  Dams  Nos.  2,  3, 
4,  5,  and  6,  and  for  an  examination  of  and  report  on  the  river  by  a 
board  of  engineers  with  regard  to  the  method  and  means  of  mi- 
provement  which  will  meet  the  demands  of  traiBBc,  present  and  pro- 
spective. This  report  is  contained  in  House  Document  No.  492,  Six- 
tieth Congress,  first  session. 

The  river  and  harbor  act  of  March  2,  1907,  made  provision  for  a 
navigable  depth  of  9  feet  at  Dams  Nos.  8,  11,  13,  18,  and  26,  and 
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for  increased  cost  as  follows:  Dam  No.  8,  $1,211,845;  Dam  No.  11, 
$1,158,343;  Dam  No.  13,  $1,286,778;  Dam  No.  18,  $933,000;  and 
Dam  No.  26,  $1,200,000.  An  increased  depth  at  Dam  No.  19  has  not 
been  authorized  and  the  estimate  of  cost  remains  at  $950,000. 

When  the  dams  are  completed  they  will  provide  a  navigable  depth 
of  9  feet  at  intervals  between  Pittsburg,  Pa.,  and  Gallipons,  Ohio. 

To  carry  on  the  work  without  interruption,  funds  should  be  made 
available  as  follows: 

At  No,  11. — ^For  lock  keepers'  houses,  Poirfie  dams,  dredging,  etc. 
These  items  can  not  be  provided  for  from  the  funds  now  available. 

At  No.  19, — For  continuing  work  on  dam  and  constructing  lock 
and  guide  walls. 

At  No,  26, — For  continuing  construction  of  lock  and  dam. 

DAM  NO.  8. 

July  1, 1908,  balance  unexpended $366, 832. 54 

Amount  appropriated  by  siindry  civil  act  approved  March  4,  1909 364, 000. 00 

720, 832. 54 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      252,514.96 

July  1,  1909,  balance  unexpended - 468,317.58 

July  1, 1909,  outstanding  liabilities 895.58 

July  1,  1909,  balance  available 467, 422. 00 

July  1, 1909,  amount  covered  by  uncompleted  contracts 67, 381. 17 

Amount  (estimated)  required  for  completion  of  existing  project a  65, 000. 00 

Amount  that  can  be  inrofitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1 ,  1909 <»  65, 000. 00 

DAM  NO.   11. 

July  1,  1908,  balance  unexpended $511, 356. 25 

Amoimt  appropriated  by  sundry  civil  act  approved  March  4,  1909 300, 000. 00 

811, 356. 25 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement      363, 121.  81 

July  1,  1909,  balance  unexpended , 448, 234.44 

July  1,  1909^  outstanding  liabilities 936. 62 

July  1,  1909,  balance  available 447, 297. 82 

July  1, 1909,  amount  covered  by  uncompleted  contracts 86, 956. 64 

Amount  (estimated)  required  for  completion  of  existing  project ^74, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
July  1,1909 &  74,000. 00 

^  Due  to  the  fact  that,  since  the  date  of  preparing  this  estimate  and  submitting  the 
same  to  the  Secretary  of  War,  favorable  bids  nave  been  received  for  certain  parts  of 
this  dam,  more  work  can  be  undertaken  with  the  funds  now  available,  and  it  is  be- 
lieved that  further  appropriation  for  Dam  No.  8  is  no  longer  necessary. 

^  Due  to  the  fact  tnat,  since  the  date  of  preparing  this  estimate  and  submitting  the 
same  to  the  Secretary  of  War,  favorable  bids  nave  been  received  for  certain  parts  of 
this  dam,  more  work  can  be  undertaken  with  the  funds  now  available,  and  it  is  be- 
lieved that  the  amount  of  this  estimate  for  further  appropriation  for  Dam  No.  11  may 
be  reduced  to  $48,000. 
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DAM  NO.  13. 

July  1,  1908,  balance  unexpended $314,050.56 

Amount  transferred  from  allotment  for  dam  No.  18 6, 000. 00 

Amount  appropriated  by  sundry  civil  act  approved  March  4, 1909 160, 000. 00 

480,050.56 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement   331,458.64 

July  1,  1909,  balance  unexpended 148, 591. 92 

July  1,  1909,  outstanding  liabilities 1,987.26 


July  1,  1909,  balance  available 146, 604. 66 

July  1, 1909,  amount  covered  bv  uncompleted  contracts 4,665.70 

Amount  (estimated)  required  for  completion  of  existing  project («) 

DAM  NO.  18. 

July  1,  1908,  balance  unexpended $293, 648. 33 

Amount  transferred  to  allotment  for  Dam  No.  13 6, 000. 00 

287, 648. 33 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 60.  000. 00 

Amount  received  from  sales 1, 337. 93 

348, 986.  26 
June  30,  1909,  amount  expended  duri&g  fiscal  year,  for  works  of  im- 
provement   229,821.88 

July  1,  1909,  balance  unexpended 119,164.38 

July  1,  1909,  outstanding  Imbilities -. 2, 998. 42 


July  1,  1909,  balance  available 116, 165. 96 

July  1, 1909,  amount  covered  by  uncompleted  contracts 26, 264. 95 

Amount  (estimated)  required  lor  completion  of  existing  project (o) 

DAM  NO.  19. 

July  1,  1908,  balance  unexpended $206, 128. 68 

Amount  received  from  sale 252. 90 

206, 38L  58 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement   35, 135. 88 

July  1,  1909,  balance  unexpended 171,245.70 

July  1,  1909,  outstanding  labilities 764.08 

July  1,  1909,  balance  available 170, 481. 62 

July  1, 1909,  amount  covered  by  imcompleted  contracts Ill,  305. 00 

Amount  (estimated)  required  for  completion  of  existing  project 725, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,1909 400, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897. 

DAM  NO.  26. 

July  1,  1908,  balance  unexpended $326, 025. 93 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 300, 000. 00 

626, 025. 93 
June  30,  1909,  amoimt  exi)ended  during  fiscal  year,  for  works  of  im- 
provement  : 92,925.28 

o  The  balance  of  the  continuing-contract  authorization  for  Locks  and  Dams  Noe. 
13  and  18  is  $175,000:  but  it  is  now  expected  to  complete  these  works  with  the  funds 
available  without  further  appropriations.  ^ 
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July  1,  1909,  balance  unexpended |533, 100. 65 

July  1,  1909,  outstanding  liabilities .' 10, 956. 66 

July  1,  1909,  balance  available 522, 143. 99 

July  1,  1909,  amount  covered  by  uncompleted  contracts 53, 206. 43 

Amount  (estimated)  required  for  completion  of  existing  project 555, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June 
30,  1911,  for  work  of  improvement,  exclusive  of  tne  balance  unex- 

Ssnded  July  1, 1909 300, 000. 00 
mitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

CONSOLIDATED. 

July  1,  1908,  balance  unexpended $2.008,042. 29 

Amount  received  from  sales 1, 590. 83 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 1, 184, 000. 00 

3, 193, 633. 12 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement      1,304,978.45 

Illy  1,  1909,  balance  unexpended 1, 888, 654. 67 

July  1,  1909,  outi^tanding  liabilities , . . . .  18, 538. 62 

July  1,  1909,  balance  available 1, 870, 116. 05 

July  1,  1909,  amount  covered  by  uncompleted  contracts 349, 779. 89 

Amount  (estimated)  required  for  completion  of  existing  project 1, 594, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911.  for  works  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 a  839, 000. 00 

ALPENA   HARBOR    (THUNDER   BAY  RIVER),   MICHIGAN. 

The  original  depth  of  water  over  the  bar  at  the  mouth  of  the 
Thunder  Bay  River  was  only  7  feet.  Local  enterprise  had  secured  a 
narrow  channel  12  feet  deep  through  the  bar  before  work  was  under- 
taken by  the  Government  in  1877,  when,  under  the  original  project 
for  the  improvement  of  this  harbor,  act  of  August  14,  1876,  a  channel 
13  feet  deep  and  200  feet  wide  was  secured  at  a  cost  of  14,390.48. 
Shoaling  having  occurred,  in  1882  $15,000  was  appropriated  for 
redredgmg  the  channel,  and  the  project  was  modified  so  as  to  pro- 
vide for  an  available  depth  of  14  feet.  The  work  was  completed  the 
following  year  at  a  cost  of  $10,500,  and  $3,998.22  was  expended  in 
1889  in  redredging  to  14  feet  across  the  bar  and  13  feet  upstream. 
The  amount  expended  on  this  project  was  $14,498.22. 

In  1890  the  present  project  was  adopted  so  as  to  provide  for  a 
channel  depth  of  16  feet  below  the  datum  plane  581.5  and  the  exten- 
sion of  the  improvement  up  the  river  about  a  mile  to  the  vicinity  of 
the  dam  across  the  river  at  that  point,  with  widths  varying  as  follows: 
200  feet  at  the  16-foot  contour  in  Thunder  Bay,  thence  tapering  to 
100  feet  at  the  light-house  crib,  thence  100  feet  to  the  Second  Street 
Drawbridge,  thence  75  feet  to  the  Minor  Lumber  Company's  wharf, 
thence  50  feet  to  the  upstream  limit  of  the  channel  improvement,  the 
estimated  cost  being  $36,087.48.  This  project  was  completed  in 
1893.  The  channel  was  redredged  in  1899,  and  again  in  the  summer 
of  1907,  a  16-foot  depth  being  provided  with  a  width  of  140  feet 

a  Due  to  the  ^t  that,  since  the  date  of  preparing  this  estimate  and  submitting  the 
same  to  the  Secretary  of  War,  favorable  bids  nave  been  received  for  certain  parts  of 
Dams  No6.  8  and  11,  more  work  can  be  undertaken  with  the  funds  now  available, 
and  it  is  believed  that  this  estimate  of  1839,000  may  be  reduced  to  $748,000. 
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opposite  the  light-house,  tapering  to  100  feet  at  Second  Street  Bridge, 
and  to  60  feet  for  a  farther  distance  of  2,100  feet. 

The  amount  expended  on  the  work  of  the  existing  project  to  the 
close  of  the  fiscal  year  ending  June  30,  1909,  is  $36,215.86,  of  which 
amount  $14,915.39  has  been  appUed  to  maintenance. 

The  total  length  of  dredged  cnannel  is  6,550  feet,  a  channel  2,250 
feet  long  and  100  to  200  feet  wide  having  been  secured  in  Thunder 
Bay,  and  4,300  feet  long  in  the  river,  with  widths  varying  from  100 
feet  at  the  light-house  crib  to  50  feet  at  the  upstream  limit  of  the 
improved  channel.  The  maximum  draft  that  can  be  carried  over  the 
shoalest  part  of  the  channel  June  30,  1909,  is  13.5  feet.  The  river  is 
navigable  to  the  upper  limit  of  the  improvement  only,  farther  navi- 
gation being  interrupted  by  the  dam  across  the  river  at  that  point. 

The  piers  at  Alpena  have  been  constructed  of  slabs  and  have  here- 
tofore been  held  m  position  by  heavy  piles  of  lumber.  The  timber 
of  this  section  of  the  country  is  rapidly  being  cut  away  and  the  lumber 
stored  is  diminishing.  As  the  lumber  piles  are  removed  it  will  be 
necessary  to  add  sufficient  riprap  to  the  outer  ends  of  the  slab  piers 
to  prevent  their  destruction  by  wave  action  in  Thunder  Bay.  The 
removal  of  the  lumber  is,  however,  believed  to  be  gradual,  and  the 
appropriation  recommended  is  for  the  purpose  of  maintaining  the 
piers  and  any  dredging  that  may  be  necessary. 

The  commerce  of  tne  harbor  consists  mainly  of  lumber,  stone, 
cement,  coal,  cedar  posts  and  ties,  hay  and  feed,  and  general  mer- 
chandise, and  amounted  to  a  total  of  269,798  tons  during  the  year 
1908,  valued  approximately  at  $1,913,762. 

The  effect  or  the  improvement  upon  freight  rates  has  been  very 
beneficial,  as  it  is  estimated  that  freight  and  passenger  rates  have 
decreased  almost  one-half  since  the  improvements  were  made. 

Receipts  and  shipments  by  vessel. 


Calendar  year. 


1803. 
1894. 
1805. 
1896. 
1897. 
1898. 
1899. 
1900. 


Received. 

Shipped. 

Tons. 

Taru.    1 

51.600 

308.988 

102,700 

363,291 

35.957 

269,203  1 

94.0C7 

255,687  ' 

78.378 

293,161 

60,300 

230,075 

27,888 

197,725 

51,653 

263,702 

Calendar  year. 


1901. 
1902. 
1903. 
1904. 
1905. 
1906. 
1907. 
1908. 


Received. 


Shipped. 


Tont. 
62.131 
60,213 
69.721 
51,722 

73,331 

78,241 

419.403 

42,035 


Ton9. 

160,443 

193,201 

153,222 

150,381 

200,785 

171,185 

166,116 

227,763 


July  1,  1908,  balance  unexpended $410. 00 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement          14. 56 

July  1,  1909,  balance  unexpended 395. 44 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 '. 5, 000. 00 

GRAND  HAVEN   HARBOR,   MICHIGAN. 

This  harbor  is  at  the  mouth  of  Grand  River,  the  largest  river  in  the 
State  of  Michigan.  Before  any  work  had  been  done  the  natural 
depth  at  the  mouth  of  the  river  varied  from  9  to  12  feet,  with  greater 
depths  in  the  inner  reaches. 
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In  1867  the  Detroit  and  Milwaukee  Railroad  Company  (Grand 
Trunk),  whose  western  terminus  is  at  the  town  of  Grand  Haven,  built 
a  pile  pier  3,185  feet  long  upon  the  south  side  of  the  entrance,  and 
also  revetted,  by  means  of  close  piles,  portions  of  the  bank  upon  the 
north  side  of  the  river.  In  1866,  when  work  by  the  United  States 
was  begun,  the  pile  pier  had  been  partly  destroyed  by  fire  and  by 
storms.     The  available  depth  was  13  feet. 

The  present  project  was  adopted  in  1866  and  amended  in  1868. 
1880,  1890,  ana  1892.  It  provides  for  the  construction  of  parallel 
piers  and  revetments  400  feet  apart,  with  the  object  of  creating  an 
entrance  channel  18  feet  deep  at  an  estimated  cost  of  $804,366.15. 
The  amendments  to  the  original  project  did  not  materially  change 
its  original  purpose,  the  changes  oeing  principally  in  the  proposed 
length  of  the  piers  and  revetments. 

To  June  30,  1909,  there  had  been  expended  upon  the  existing  proj- 
ect the  sum  of  $881,068.12,  of  which  $542,976.82  was  for  construction 
and  $338,091.30  for  maintenance. 

Operations  during  the  fiscal  year  have  been  for  maintenance.  The 
south  pier  between  stations  7  +  07  E  and  6  +  04  W  was  substantially 
repaired  by  contract,  the  work  being  completed  June  25.  Some 
minor  repairs  by  day  labor  were  made  to  damaged  portions  of  the 
two  piers.  Under  an  emergencv  contract,  worK  on  refilling  with 
stone  parts  of  the  two  piers  and.  riprapping  the  interior  portion  of 
the  south  revetment  was  begun  in  ]>rovember  and  will  be  completed 
in  July,  1909.  From  October  19  to  22,  December  14  to  17,  and  again 
January  18  to  28,  the  government  dredge  deepened  the  channel 
across  the  outer  bar  and  also  widened  the  river  channel  opposite  the 
Grand  Trunk  Railway  dock,  removing  a  total  of  34,221  cubic  yards 
of  sand. 

The  proportion  of  the  approved  project  completed  to  June  30, 
1909,  is  93  per  cent,  the  linear  extent  or  the  structures  so  far  built 
being  3,538  feet  in  the  north  pier  and  5,774  feet  in  the  south  pier. 
The  available  depths  on  June  12-19  were  18.9  feet  in  front  of  and  21.6 
feet  in  the  southern  approach  to  the  entrance  outside,  18.6  feet 
between  the  outer  end  of  the  piers  and  20  feet  inside. 

Even  when  there  is  no  extraordinary  freshet  in  Grand  River,  a 
central  bar  persists  in  forming  from  j^ear  to  year  beyond  the  entrance 
to  this  fine  harbor  and  seriously  impairs  its  usefulness.  Consequently 
it  is  fortunate  that  there  is  a  government  dredge  at  hand  to  promptly 
furnish  relief  at  any  time. 

In  order  to  complete  the  project  250  feet  of  pier  extensions  are 
required  at  an  estimated  cost  of  $40,000. 

This  harbor  has  for  years  been  one  of  considerable  importance.  It 
is  the  western  terminus  of  the  Detroit,  Grand  Haven  and  Milwaukee 
branch  of  the  Grand  Trunk  Ilailroad,  in  connection  with  which  is  rim 
throughout  the  year  two  lines  of  steamers  to  Milwaukee.  In  addi- 
tion there  is  one  line  with  regular  and  frequent  scheduled  trips  to 
Chicago.  All  three  lines  do  a  large  passenger  and  a  very  consider- 
able fieight  business,  especially  during  the  season  of  fair  weather. 

The  water-borne  commerce  at  this  port  is  mostlv  general  in  char- 
acter, and  has  increased  from  1,151  arrivals  and  departures  with 
155,854  short  tons  in  1900,  to  1,538  arrivals  and  departures  with 
437,625  short  tons  of  cargo,  valued  at  $60,670,000,  in  1908.  The 
local  freight  rates  from  Grand  Haven  to  Chicago  by  vessel  are  about 
14  per  cent  lower  than  the  corresponding  rates  by  railroad. 
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Of  the  available  balance  $12^000  should  be  reserved  for  dredging 
by  the  Gillespie  in  1909,  1910,  and  1911,  leaving  about  $115,000 
available  for  repairing  portions  of  the  two  piers,  which  are  in  very- 
bad  condition.  The  cost  of  completing  this  repair  work  was  esti- 
mated, on  page  2043  of  the  Annual  Report  of  the  Chief  of  Engineers 
for  1908,  at  $168,000.  This  harbor  is  one  of  considerable  importance 
and  the  structures  should  be  made  thoroughly  safe.  Accordingly,  it 
is  estimated  that  the  difference  between  the  amoimt  now  available 
for  repairs  and  the  above  estimated  total  cost,  namely,  $53,000, 
should  be  appropriated  for  the  fiscal  year  ending  June  30,  1911.  No 
estimate  is  submitted  for  pier  extension,  as  at  present  it  does  not 
appear  to  be  necessary,  and  by  proper  use  of  tne  dredge  Gillespie 
may  perhaps  be  avoided  altogether. 

The  latest  map  of  this  harbor  is  found  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1890,  page  2650. 

The  effect  of  the  project  on  freight  rates  is  at  least  the  reduction  of 
14  per  cent  noted  aoove. 

Report  upon  a  preliminary  examination  of  **  Grand  Haven  Harbor 
to  east  end  of  Fulton  street,  and  including  channel  into  Spring  Lake" 
was  made  by  the  district  officer  under  date  of  May  31,  1909,  in 
accordance  with  the  requirements  of  the  act  of  Congress  approved 
March  3,  1909.  This  report  will  be  submitted  to  Ck>ngress  at  the 
second  session.  Sixty-first  Congress: 

July  1,  1908,  balance  unexpended $69,018. 80 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 100,000.00 

169, 018. 80 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 25, 143. 85 

July  1, 1909,  balance  unexpended 143,874.95 

July  1,  1909,  outstanding  liabilitieB 162. 15 

July  1,  1909,  balance  available 143, 712. 80 

July  1,  1909,  amount  covered  by  uncompleted  contracts 14, 400. 53 

Amount  (estimated)  required  for  completion  of  existing  project 40, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balimce  unex- 
pended July  1,  1909 53, 000. 00 

HABBOB   OF  BEFUGE   AT   6BAKD   MABIAS,   MICH. 

Originally  the  entrance  to  this  harbor  was  obstructed  by  a  bar 
having  but  9  feet  depth  of  water  upon  it  at  low  water.  The  project 
for  its  improvement,  adopted  August  5,  1881,  and  modified  December 
21,  1894,  has  for  its  object  a  deep  and  safe  channel  into  the  harbor, 
making  it  a  harbor  of  refuge.     This  object  is  to  be  attained  by  building 

{>arallel  piers,  500  feet  apart,  projecting  into  the  lake  to  a  depth  of  22 
eet,  ana  dredging  out  an  18-foot  channel  between  them,  connecting 
the  deep  water  of  the  lake  with  that  of  the  harbor,  and  by  closing  up 
the  natural  entrance,  5,770  feet  in  width,  by  a  sohd  pile  dike,  driven 
with  a  slope  toward  the  waves  and  strongly  braced.  The  proposed 
len^h  of  each  pier  was  1,800  feet.  The  estimated  cost  of  tne  entire 
project  was  $484,000.  The  west  pier  has  now  reached  a  length  of 
1,912  feet,  the  east  pier  1,545  feet,  and  the  pile  dike  is  completed. 

This  dike  was  buut  in  1895-1897  to  close  the  natural  entrance,  to 
protect  the  harbor  from  storms,  and  prevent  the  movement  of  sand 
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into  the  harbor.  The  expected  formation  of  a  sand  beach  along  the 
line  of  the  dike  is  partially  realized,  but  much  ot  the  dike  is  still 
exposed  to  the  heavy  seas  and  to  damage  by  ice. 

The  amount  expended  on  the  project  up  to  the  close  of  the  fiscal 
year  ending  June  30,  1909,  not  including  outstanding  liabilities,  was 
S468,979.73,  of  which  $113,094.44  was  expended  for  maintenance. 

About  3,600  feet  of  the  pile  dike  was  repaired  and  strengthened 
between  September  1,  1904,  and  August  6,  1906,  under  two  contracts, 
at  a  total  cost  (including  administration)  of  nearly  $54,000. 

It  is  hoped  that  no  further  work  than  this  will  be  necessary  on  the 
dike,  but  it  is  possible  that  the  riprap  will  settle  into  the  sancf  bottom 
by  the  action  of  waves  and  require  additional  rock. 

"Dredging  was  done  in  July  and  August,  1908,  for  removing  shoals 
from  the  entrance  channel,  to  the  amount  of  93,933  yards,  at  18} 
cents,  or  $17,612,  which  gave  a  depth  of  18  to  21  feet  at  mean  low 
water  and  a  width  of  200  to  300  feet.  Repairs  to  the  entrance  piers 
were  made  in  May  and  June,  1909,  at  a  cost  of  $484.49,  and  some 
extensions  to  the  sand  fences  west  of  the  entrance  were  made  at 
nominal  cost.     (Details  in  Appendix  1 1  10,  of  this  report.) 

The  usual  variation  of  water  level  extends  from  0  to  +1  foot  above 
low-water  datum. 

In  front  of  the  entrance  to  the  harbor  the  22-foot  curve  of  depth 
has  advanced  lakeward  between  500  and  600  feet  since  the  project 
for  improvement  was  adopted,  and  this  fact  will  entail  some  addi- 
tional expense  for  pier  extension  to  deep  water.  This  would  now 
require  an  addition  of  450  feet  to  the  west  pier  and  794  feet  to  the 
east  pier.  This  would  bring  the  total  cost  of  these  extensions  up  to 
$149,280 — about  $103,879  more  than  the  original  estimate.  It  is 
hoped,  however,  that  the  original  estimate  will  finish  the  west  pier. 
This  would  stop  the  movement  of  sand  from  the  west  into  the  chan- 
nel, and  it  is  possible  that  the  extension  of  the  east  pier  would  not 
then  be  necessary. 

The  commerce  of  this  port  has  increased  from  1,910  tons  in  1887  to 
1,769  arrivals  and  clearances,  with  54,525  short  tons  of  freight,  valued 
at  $2,539,780,  in  1907.  In  1908  there  were  874  arrivals  and  clear- 
ances, with  45,006  short  tons,  valued  at  $1,319,658.  showing  a 
decrease  of  17  per  cent  in  freight  and  48  per  cent  in  valuation  from 
1907. 

The  total  commerce  from  1880  to  1908,  inclusive,  is  estimated  at 
1,435,790  short  tons,  valued  at  $24,357,304. 

The  total  expenditures  by  the  Government  for  this  harbor  to  date 
are  nearly  2  per  cent  of  the  value  of  the  vessel  freight  received  and 
shipped  during  the  period  covered  by  these  expenditures. 

Tne  annual  expense  of  government  operations  at  this  harbor,  con- 
sisting of  maintenance,  interest,  and  depreciation,  is  approximately 
$25,253.  This  amounts  to  $0.56  per  ton  of  vessel  freight  for  the  year 
1908,  also  to  about  2  per  cent  of  the  value  of  this  freight,  and  is  about 
29  per  cent  of  the  saving  in  the  cost  of  transportation  on  this  freight 
by  water  as  compared  with  rail  rates. 

EflFect  of  project  on  freight  rates:  Estimated  saving  by  water  trans- 

{)ortation  as  against  rail,  $1.94  per  ton,  amounting  to  $87,312  for  the 
ake  commerce  of  1908.  With  the  original  condition  of  the  harbor 
this  shipping  could  not  have  been  carried  on,  and  the  above-men- 
tioned saving  in  cost  of  transportation  is  a  result  of  the  project  for 
improvement. 
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It  is  proposed  to  expend  $8,599  of  the  available  balance,  together 
with  the  sum  recommended  for  works  of  improvement  ($45,401.68), 
making  $54,000,  in  building  the  west  pier  of  the  entrance  out  to  the 
22-foot  depth  of  water,  a  distance  of  450  feet.  The  remainder  of  the 
available  balance,  together  with  the  sum  of  $40,000  estimated  for 
maintenance  of  improvement,  will  be  expended  for  repairs  to  piers 
and  the  dike  and  for  dredging,  as  occasion  requires. 

July  1,  1908,  balance  unexpended $36,890.96 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 20, 147. 37 

July  1,  1909,  balance  unexpended 16, 743. 59 

Amount  (estimated)  required  for  completion  of  existing  project 45, 401. 68 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 «  85, 400. 00 

HARBOR   OP  REFUGE   AT  HARBOR   BEACH,   LAKE   HURON,   MICHIGAN. 

The  site  for  this  harbor,  selected  in  1872  by  a  Board  of  Engineer 
officers,  is  on  the  west  short  of  Lake  Huron,  60  miles  north  of  its  out- 
let into  the  St.  Clair  River,  and  the  artificial  harbor  built  there  since 
then  is  the  only  safe  refuge  on  that  coast  from  the  foot  of  the  lake  to 
Tawas  Bay,  115  miles  above. 

The  work  of  construction  was  commenced  in  1873  under  a  project 
providing  for  three  separate  piers,  or  breakwaters,  of  cribworfe  filled 
with  stone,  so  located  as  to  shelter  a  water  area  of  some  660  acres  on 
the  north,  northwest,  and  west  sides,  and  for  deepening  this  area  by 
dredging  where  necessary.  The  estimated  cost  of  the  breakwaters 
was  $1,452,550,  and  they  were  completed  in  1885  at  a  cost  of 
$970,716.40,  including  maintenance  to  that  date. 

The  river  and  harbor  act  of  March  3,  1899,  provided  for  commenc- 
ing the  work  of  rebuilding  the  superstructure  of  the  main  pier  in  con- 
crete, and  authorized  the  work  to  be  inaugurated  under  tne  continu- 
ing-contract  system  to  the  extent  of  $200,000.  It  was  not,  however, 
until  1903  that  a  definite  project  for  doing  the  work  was  decided 
upon,  and  the  first  contract  was  let  in  August  of  that  year.  The 
work  was  begun  in  June,  1904. 

The  river  and  harbor  act  of  March  3,  1905,  directed  an  examination 
to  be  made  of  the  harbor,  with  a  view  to  ascertaining  what  other 
further  improvements  were  necessary,  if  any,  in  order  to  make  such 
harbor  of  refuge  suitable  for  the  present  demands  of  commerce.  The 
report,  which  was  submitted  to  Congress  June  16,  1906,  and  printed 
as  House  Document  No.  900,  Fifty-ninth  Congress,  first  session, 
recommended  the  continuation  of  the  rebuilding  of  the  superstructure 
of  the  main  pier  as  begun,  the  rebuilding  of  the  superstructure  of  the 
north  and  south  piers  in  concrete,  the  protection  of  the  main  pier 
from  wave  shock  by  riprap,  the  closing  of  the  north  entrance  to  pre- 

a  Since  the  preparation  of  this  estimate,  further  consideration  of  existing  conditions 
leads  to  the  conclusion  that  possibly  the  project  depth  of  18  feet  may  be  as  efl&ciently 
and  more  economically  maintained  by  dredging  alone  than  by  further  extension  of 
the  piers.  Hence,  it  is  believed  that  this  estimate  may  be  reduced  to  $40,000  for 
maintenance  only,  leaving  the  question  of  extending  the  piers  to  be  determined  after 
further  experience. 
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vent  the  entrance  of  littoral  deposit,  and  the  dredging  and  deepening 
of  the  harbor  to  21  feet  and  of  the  main  entrance  to  23  feet.  The 
estimate  for  the  work  recommended  was  $970,000,  with  an  added  sum 
of  $10,000  per  year  for  maintenance  and  harbor  police.  By  the  river 
and  harbor  act  of  March  2,  1907,  $150,000  was  appropriated  for  con- 
tinuing this  work. 

Under  this  plan  for  the  repair  and  improvement  of  the  harbor,  work 
on  the  main  pier  has  been  carried  on  continuously,  and  was  completed 
in  September,  1908. 

The  total  amount  expended  to  the  close  of  the  fiscal  year  ending 
June  30,  1909,  is  $1,899,347.89,  of  which  about  $975,000  was  appKed 
to  the  first  cost  of  the  sheltering  breakw^aters,  which  were  completed 
in  1885.  Since  that  time  there  has  been  appUed  to  maintenance 
$924,347.89,  which  includes  the  construction  of  concrete  superstruc- 
ture on  main  pier,  the  keeping  of  the  wooden  piers  in  repair,  dredging 
within  the  harbor,  control  and  berthing  of  vessels  entering  the  harbor 
for  shelter,  and  engineering  supervision  and  general  office  expenses. 

The  available  balance  will  oe  appUed  to  covering  the  cost  of  the 
necessary  supervision  of  the  harbor  during  the  ensuing  fiscal  year; 
also  to  such  repairs  to  the  timber  structures  as  may  become  necessary. 

As  a  result  of  the  expenditures  made  upon  this  harbor,  there  has 
been  created  an  artificial  harbor  of  refuge,  whiclj  has  been  used  for 
shelter  during  the  past  year  by  697  vessels,  with  a  total  tonnage  of 
610,886  tons.  The  grand  total  of  vessels  that  have  found  shelter  from 
1877  to  1908,  inclusive,  is  37,464,  the  tonnage  of  which  aggregated 
16,583,758.  The  vessels  sheltered  in  1877  averaged  289  tons  each, 
and  those  during  the  vear  1908,  885  tons.  The  maximum  draft  that 
can  be  carried  mto  the  harbor  through  the  main  entrance,  making 
allowance  for  the  effect  of  moderate  seas,  is  between  19  ana  20  feet, 
and  vessels  having  this  draft  may  safely  lie  inside  the  main  pier. 

The  appropriation  recommended  will  be  appUed  to  continumg 
reconstruction  of  the  piers. 

July  1,  1908,  balance  unexpended 1121,616.88 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 10,000.00 

131, 616. 88 
June  30,  1909,  amount  expendedduring  fiscal  year,  for  maintenance  of 

improvement 104, 597. 56 

July  1,  1909,  balance  unexpended 27,019.32 

July  1,  1909,  outstanding  liabilities 10, 689. 00 

July  1,  1909,  balance  available 16, 330. 32 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 275, 000. 00 

HOLLAND   HARBOR,  MICHIGAN. 

When  improvement  was  begun  in  August,  1867,  by  the  United 
States,  there  existed  a  narrow  channel  5i  feet  deep  between  piers 
built  of  brush  and  of  irregular  cribs.  These  had  been  constructed  by 
the  harbor  commissioners  of  the  adjoining  town  of  Holland. 

A  project  was  adopted  in  1867  and  amended  in  1873,  1879,  1884, 
And  1892,  this  project  providing  in  general  terms  for  a  channel  12  feet 
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deep  between  piers  and  revetments  160  feet  to  213  feet  apart.  From 
1867  to  1880  there  were  built  by  the  United  States  piers  and  revet- 
ments aggregating  1,854  feet  on  the  north  side  and  1,691  feet  on  the 
south  side.  Since  the  latter  date  there  have  been  no  additions  to 
these  structures,  except,  in  1889,  a  length  of  160  feet  of  pile  pier  on 
the  south  side,  designed  to  close  a  gap  in  the  existing  structure. 
Upon  this  project  there  was  expended  up  to  March  3, 1 899,  $304,217.30, 
of  which  $127,597.50  was  for  maintenance.  The  end  cribs  of  the 
piers  were  wrecked  by  storms  and  they  were  removed  in  September, 
1908.  As  a  result,  the  length  of  the  north  pier  at  present  is  1,808 
feet  and  that  of  the  south  pier  1,639  feet. 

The  present  project  was  adopted  in  1905  and  modified  in  1907. 
It  provides  for  a  channel  16  feet  deep,  protected  on  the  outside  by  two 
converging  piers  300  feet  apart  at  the  outer  end  and  740  feet  apart  at 
the  inner  end,  and  on  the  inside  by  piers  and  revetments  having  a 
clear  distance  of  about  205  feet  at  the  outer  end  and  of  162  feet  at 
the  narrowest  place  inside,  the  inn^r  ends  of  the  converging  portions 
to  be  connected  with  the  old  piers  of  the  inner  channel  by  stone- 
filled  pile  structures.  The  project  also  provided  for  extensive  repairs 
of  the  existing  works.     The  estimated  cost  was  $240,000. 

From  March  3,  1899,  the  date  of  adoption,  to  June  30,  1909,  there 
was  expended  on  this  project  and  its  modifications  $381,932.08,  of 
which  $93,799.71  was  for  maintenance. 

The  operations  during  the  fiscal  year  were  as  follows:  Under  the 
continuing  contract  of  October  11,  1905,  the  construction  of  the  two 
converging  pier  extensions,  750  feet  in  length  on  the  north  side  and 
800  feet  on  the  south  side,  was  completed,  as  also  the  connecting  pile 
structures  at  their  inner  ends,  with  the  exception  of  a  small  amount 
of  stone  filling.  The  reconstruction  of  the  mterior  north  pier  from 
the  shore  line  to  the  angle  and  the  repairs  of  the  south  pier  from  the 
shore  line  to  the  inner  end  were  also  completed,  and  tne  repairs  of 
about  340  feet  of  the  outer  portion  of  the  interior  south  pier  are  fairlv 
well  advanced.  All  the  above  comes  under  the  head  of  new  work 
under  the  present  project.  Under  the  head  of  maintenance,  the 
wrecked  cribs  at  the  outer  end  of  the  interior  piers  were  removed  and 
the  new  ends  of  the  piers  were  strengthened  and  protected  with  round 
piles,  connected  by  means  of  wales  and  screw  bolts  with  the  main 
structures.  The  channel  at  the  entrance  and  between  the  interior 
piers  to  Black  Lake  was  dredged  July  29-31,  September  21-23,  No- 
vember 24  to  December  31,  and  again  March  19  to  April  26,  the  total 
?[uantity  of  material  removed  measuring  99,846  cubic  yards.  All  the 
unds  required  for  the  completion  of  the  continuing  contract  have  been 
appropriated. 

The  approved  project  was  very  nearly  completed  on  June  30,  1909. 

The  uncompleted  condition  of  the  piers  and  revetments  has  here- 
tofore interfered  seriously  with  the  maintenance  of  the  required 
depth,  but  better  results  may  be  expected  hereafter.  The  maximum 
draft  upon  the  completion  of  dredging  in  April  was  18.4  feet,  and  at 
the  end  of  the  fiscal  year  17  feet. 

This  harbor  is  relatively  an  important  one,  being  the  terminus  of 
one  of  the  lines  of  rtnd  one  of  the  principal  stations  of  the  main  lino 
of  the  Pere  Marquette  Railroad  Company  and  the  terminus  of  the 
Grand  Rapids,  Holland  and  Chicago  Electric  Railway,  which  here 
connect  with  a  line  of  steamers.     Tnese  during  the  season  of  naviga- 
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tion,  when  the  condition  of  the  harbor  permits,  run  regularly  to  Chi- 
cago.  The  passenger  business  is  especially  important,  but  there  ift 
also  profitable  fr^isht  traffic. 

The  vessel  freight  of  this  harbor  has  increased  from  678  arrivals 
and  departures,  with  16,430  short  tons,  in  1903,  to  830  arrivals  and 
departures,  with  165,155  short  tons,  valued  at  $53,480,000,  in  1908. 
The  total  number  of  passengers  carried  in  1908  was  86,700.  The 
commerce  at  this  port  is  both  general  and  local.  Vessel  freight  rates 
to  and  from  Chicago  are  about  14  per  cent  less  than  the  corresponding 
railroad  rates. 

The  balance  available  after  paying  all  contract  liabilities  and  con- 
tingencies will  be  about  $30,000,  of  which  $14,000  should  be  reserved 
for  maintenance  by  dredging  and  general  repairs  until  June  30^  1911. 
Past  experience  has  shown  that  the  converging  or  outer  portions  of 
the  piers  are  liable  to  damage  by  storms,  ana  that  precautions  should 
be  taken  to  insure  a  permanent  supply  of  riprap  along  them.  Origi* 
nally  these  piers  were  protected  with  about  2,000  cords  of  riprap^ 
which  was  specified  to  weigh  not  less  than  500  pounds,  and  pre- 
sumably it  weighed  Uttle  more  than  this.  For  eftective  protection 
riprap  should  weigh  from  3  to  10  tons,  and  will  then  be  correspond- 
ingly more  difficult  and  expensive  to  place.  Assuming  that  2,000 
coros  of  additional  riprap  may  be  needed,  this  will  probably  cost 
close  to  $20  per  cord,  or  $40,000  in  all,  and  therefore  an  additional 
appropriation  of  $24,000  is  estimated  as  needed  for  the  fiscal  year 
ending  June  30,  1911,  to  be  charged  to  maintenance. 

The  report  upon  which  the  present  project  is  based  is  published  in 
full  in  the  Annual  Report  of  the  Chief  or  Engineers  for  1897,  page& 
2950,  2951;  and  the  Annual  Report  for  1905,  paees  2176,  2177,  con- 
tains a  drawing  and  description  of  the  adoptea  plan. 

Information  as  to  the  effect  of  the  improvement  on  freight  ratea 
is  difficult  to  obtain,  but  it  is  certainly  not  less  than  a  reduction  of  14 
per  cent,  and  may  be  more  than  this. 

July  1,  1908,  balance  unexpended $173, 102. 89» 

June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement |100, 796. 24 

For  maintenance  of  improvement 14, 589.  91 

115,386.  IS 

July  1,  1909,  balance  unexpended 57, 716. 74f 

July  1,  1909,  outstanding  liabilities 754. 67 

July  1,  1909,  balance  available 56, 962.  07 

July  1,  1909,  amount  covered  by  uncompleted  contracts 25, 080. 1(P 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 24, 000. 00> 

LUDINGTON   HARBOR,  MICHIGAN. 

This  harbor  is  the  outlet  of  Pere  Marquette  River,  which  expands 
into  Pere  Marquette  Lake  before  emptying  into  Lake  Michigan.  In 
1867,  before  improvement  was  begun  by  the  United  States,  the  outlet 
from  Pere  Marquette  Lake  to  Lake  Michigan  had  a  length  of  830 
feet,  protected  by  diverging  slab  piers.  The  entering  depth  was  T 
to  8  feet. 

S.  Rep.  527,  61—2 83 
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The  former  project  was  adopted  in  1867  and  modified  in  1885, 
1889,  1890,  ana  1899.  In  its  final  form,  as  adopted  by  the  river  and 
harbor  act  of  March  3,  1899,  it  provided  for  a  through  channel  183 
to  285  feet  wide  and  18  feet  deep,  protected  by  the  requisite  piers  and 
revetments.  The  estimated  amount  required  to  complete  the  re- 
vised project  was  $210,000.  The  development  of  the  harbor  has 
been  progressive,  the  changes  in  the  origmal  project  affecting  only 
the  length  of  the  piers,  their  direction,  and  the  depth  between  them. 
It  may  therefore  be  said  that  the  estimated  cost  of  completion  of  that 
project  is  really  the  sum  of  the  above  amount  and  that  previously 
expended,  or  $591,055.91  in  all. 

To  June  30,  1909,  the  sum  of  $712,698.78  was  expended  upon  the 
original  project  and  its  subsequent  modifications.  Of  the  above, 
$579,870.79  was  expended  for  construction  and  $132,827.99  for  main- 
tenance. As  a  result  of  the  above  expenditure  there  now  exists  a 
reasonably  reliable  18-foot  channel,  protected  by  piers  and  revet- 
ments. Annual  dredging  is  necessary,  however,  to  maintain  a  chan- 
nel 18  feet  in  depth  and  of  sufficient  width. 

The  present  project,  as  adopted  by  the  act  of  Congress  of  March  2, 
1907,  provides  for  an  interior  channel  18  feet  deep,  protected  by 

Kiers  and  revetments,  and  for  an  exterior  basin,  to  be  formed  by  two 
reakwaters  of  crib  construction,  each  1,800  feet  long,  400  feet  apart 
at  the  outer  ends,  and  diverging  at  an  angle  of  90  degrees,  the  inner 
ends  of  the  breakwaters  to  he  connected  with  the  shore  by  suitable 
structures.  The  estimated  cost  of  this  project  was  $839,087.  A 
continuing  contract  for  the  construction  of  the  breakwaters,  not  in- 
cluding the  shore  connections,  was  entered  into  under  date  of  De- 
cember 10,  1907,  the  remaining  work  to  be  placed  under  contract  at 
a  later  date. 

The  amount  expended  under  the  present  project  to  June  30,  1909, 
was  $88,454.57,  all  of  which  was  for  new  work. 

Under  the  continuing  contract  the  following  work  was  done  during 
the  fiscal  year:  For  the  south  breakwater  five  additional  cribs,  each 
100  feet  long,  were  built,  six  cribs  were  sunk  on  their  pile  foundations, 
and  the  superstructure  was  completed  for  a  length  of  343  feet.  For 
the  north  breakwater  the  construction  of  four  cribs  was  completed, 
two  cribs  were  sunk,  and  the  construction  of  the  superstructure  was 
begun.  Under  the  nead  of  maintenance,  the  damaged  inner  end  of 
the  north  pier  wp.s  repaired,  and  590  linear  feet  of  that  pier  was 
strengthened  with  additional  piles.  The  filling  in  parts  of  tne  south 
pier  was  replenished.  The  channel  between  the  piers  was  deepened 
October  16-17  and  again  May  5-7  and  May  17-19  by  the  govern- 
ment dredge,  the  total  quantity  dredged  being  14,830  yards.  The 
dredging  in  May  was  occasioned  by  the  grounding  on  May  3  of  the 
deep-draft  coal  barffe  New  York,  The  GiUespie  was  at  once  ordered 
to  Ludington  and  the  barge  was  released  May  5. 

The  existing  project  gives  authority  for  entering  into  continuing 
contracts  to  complete  the  improvement  at  a  cost  not  to  exceed 
$839,087,  of  which  amount  $519,087  remains  to  be  appropriated. 

The  original  project  for  the  interior  harbor  is  completed.  The 
proportion  of  the  project  of  1907  completed  to  June  30,  1909,  is  16 
per  cent.  The  maximum  draft  that  could  be  carried  at  the  end  of  the 
nscid  year  was  19  feet. 
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The  water-borne  commerce  at  this  harbor  has  averaged  for  the 
last  ten  years  1,329,878  short  tons,  and  in  1908  it  consisted  of  3,528 
entrances  and  clearances,  with  1,416,560  short  tons  of  cargo,  valued 
at  $149,553,000,  and  was  general  in  character.  The  local  freight  rates 
by  vessel  to  Chicago  are  about  29  per  cent  less  than  the  corresponding 
rates  by  railroad. 

Excluding  contract  obligations,  but  including  the  allotment  of 
$8,000  from  the  appropriation  of  the  act  of  March  3,  1909,  there  is  at 
present  available  a  total  of  $9,161.84,  besides  the  amount  necessarily 
reserved  for  contingencies,  and  this  amount  is  sufficient  to  pay  for 
needed  dredging  and  incidental  repairs  during  the  remainder  of  1909 
and  in  1910.  During  the  fiscal  year  ending  June  30,  1911,  there  may 
be  profitably  expended  the  following: 

For  continuing  improvement,  as  authorized,  under  continuing  contract |300, 000 

For  maintenance  by  dredging 5, 000 

For  maintenance,  incidental  repairs,  and  contingencies 5, 000 

Total 310, 000 

The  report  upon  which  the  project  of  1907  is  based  is  printed  in 
House  Document  No.  62,  Fifty-ninth  Congress,  first  session. 

This  harbor  is  one  terminus  of  the  main  line  of  the  Pere  Marquette 
Railroad  Company,  which  operates  lines  of  car  ferries  from  this 
point  to  Manitowoc,  Wis.,  and  Milwaukee,  Wis.  Lines  of  passenger 
and  package  freight  steamers  also  make  regular  saiUngs  to  Milwaukee 
and  Chicago.  The  business  done  by  the  car-ferry  lines  is  of  enormous 
and  constantly  increasing  importance  in  its  effect  upon  freight  rates 
to  and  from  the  Northwest.  It  is  desirable  to  give  to  the  car-ferry 
service  the  same  assurance  of  regularity  of  schedule  as  exists  in  the 
case  of  the  ordinary  railroad  lines.  At  present  difficulty  is  usually 
experienced  in  the  fall  and  winter  montns,  due  to  the  narrowing  of 
the  channel  by  a  shoal  from  the  north.  The  car  ferries  arejai^e  and 
unwieldy  and  require  ample  sea  room.  A  narrow  channel  is  therefore 
impracticable,  and  to  insure  safety  and  regularity  to  the  service  re- 

Eeated  dredging  is  necessary,  for  which  the  United  States  seagoing 
ydraulic  dredge  is  now  available. 

The  effect  of  the  improvement  has  been  to  create  a  class  of  traffic 
which,  in  the  absence  of  a  deep  and  readily  available  channel,  could 
never  have  existed.  There  has  thus  been  provided  a  shorter  route  for 
the  products  of  the  upper  Mississippi  Valley,  which  has  the  additional 
ment  of  avoiding  the  congestion  usually  existing  on  the  railroads  at 
the  south  shore  of  Lake  Michigan.  Freight  rates  are  believed  to  have 
been  materially  reduced  by  tms  route. 

July  1,  1908,  balance  unexpended $161, 731. 67 

Amount  allotted  from  appropriation  by  river  and  harbor  act  of  March  3, 

1909 8,000.00 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 200, 000. 00 

369, 731.  67 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $87, 428. 06 

For  maintenance  of  improvement 3,  M7. 87 

90, 995. 98 

July  1,  1909,  balance  unexpended 278, 736.  74 

July  1,  1909,  outstanding  liabilities fiOO.  15 

July  1,  1909,  balance  available 278, 236. 59 
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July  1, 1909,  amount  covered  by  uncompleted  contracts $251, 560. 11 

Amount  (estimated)  required  for  completion  of  existing  project 519, 087. 00 

Amount  that  can  be  profitable  expended  in  fiscal  year  ending  June  30, 
1911,  exclusive  of  the  balance  unexpended  July  1,  1909: 

For  works  of  improvement 1300, 000. 00 

For  maintenance  of  improvement 10, 000. 00 

310, 000.  CO 

MACKINAC   HABBOR,   MICHIGAN. 

Following  is  the  letter  of  the  Chief  of  Engineers  submitting  report 

of  survey,  printed  in  House  Document  No.  646,  Fifth-sixth  Congress, 

first  session,  and  also  in  report  of  Chief  of  Engineers,  1900,  part  6, 

page  4008 : 

Office  of  the  Chief  of  Engineers, 

United  States  Arht, 

Washington,  April  55,  1900. 

Sib:  1  have  the  honor  to  submit  herewith  copies  of  reports  dated  May  15,  1899,  and 
April  20, 1900,  with  map,  by  Lieut.  Col.  G.  J.  Lydecker,  Corps  of  Engrineers,  upon  pre- 
liminary examination  and  survey,  respectively,  of  Mackiiuu:  Harbor,  Michigan,  for 
the  protection  of  the  harbor  by  breakwaters. 

The  project  presented  provides  for  construction  of  two  breakwaters,  one  to  extend 
out  from  Biddle  Point,  the  other  to  extend  out  from  Mission  Point,  as  indicated  on  the 
map,  the  estimated  cost  of  both  being  $80,000,  and  Colonel  Lydecker  states  that  the 
harbor  is  worthy  of  improvement  to  this  extent. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Gen.y  Chief  of  Engineers^  U.  S.  Army. 
Hon.  Elihu  Root, 

Secretary  of  War. 

• 

MANISTEE   HARBOB,   MICHIGAN. 

In  1866j  previous  to  the  beginning  of  work  bv  the  United  States, 
the  entrance  to  this  harbor  was  improved  by  slab  piers,  100  to  150 
feet  apart,  built  by  local  enterprise,  a  navigable  depth  of  7  to  8  feet 
being  thereby  maintained. 

The  project  adopted  in  1867  and  amended  in  1871,  1873, 1875, 1884, 
1890,  and  1892  provides  for  a  channel  of  navigable  width  with  a 
depth  of  15  feet,  extending  from  Lake  Michigan  to  Manistee  Lake, 
protected  by  piers  and  revetments  at  the  entrance.  The  various 
modifications  of  the  original  project  merely  extended  its  limits, 
changed  the  proposed  length  or  the  piers,  and  the  proposed  depth 
from  12  to  15  feet.  Operations  have  been  progressive,  and  no  work 
under  any  project  not  essential  to  its  final  form  has  been  done. 

To  June  30,  1909,  there  has  been  expended  $448,614.40,  of  which 
$329,996.18  was  for  construction  and  $118,618.22  for  maintenance. 

As  a  result  of  the  above  total  expenditure  to  June  30,  1909.  there 
had  been  built  2,906  linear  feet  of  north  and  1,450  linear  feet  or  south 

f)ier  and  revetment,  the  width  between  the  piers  varying  between  150 
eet  inside  and  190  feet  at  the  outer  end  of  the  south  pier,  which  is 
250  feet  shorter  than  the  north  pier.  The  portion  of  the  north 
revetment  occupied  by  the  Manistee  and  Northeastern  Railroad 
Company,  referred  to  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1899,  page  2940,  still  remains  without  repairs. 

The  act  approved  March  2,  1907,  changed  the  project  by  pro- 
viding for  improvement  in  accordance  with  the  report  submitted 
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in  House  Document  No.  511,  Fifty-ninth  Congress,  first  session, 
which  contemplates  securing  a  uniform  depth  of  18  feet,  by  dredging 
to  a  depth  oi  20  feet,  pier  extension,  revetment,  and  protection 
works,  at  an  estimated^  cost  of  $147,488,  provided  satisfactory 
pledge  is  given  that  certain  private  and  municipal  work  will  be 
completed  within  a  reasonable  time,  that  land  for  the  improvement 
will  DC  donated,  and  that  the  United  States  will  be  protected  from 
claims  for  damages  which  may  result  from  the  work.  No  expendi- 
tures have  yet  been  incurred  on  account  of  the  modified  project, 
approved  March  2,  1907. 

The  following  is  a  summary  of  the  operations  during  the  past 
fiscal  year:  Dredging  under  contract  for  widening  the  channel  in 
the  river,  begun  June  22,  1908,  was  completed  July  11,  and  the 
channel  at  the  entrance  and  through  the  outer  bar  was  deepened 
November  12-23  bv  the  Gillespie  to  20  feet.  Under  an  emergency 
contract,  dated  July  1,  parts  of  the  two  piers  were  refilled  with 
stone,  and  on  May  20  operations  under  contract  were  begun*  for 
thoroughly  repairing  the  north  pier  between  stations  7  4-69  and 
12  4-  38.7.     Ail  these  operations  come  under  the  head  of  maintenance. 

Of  the  original  project  95  per  cent  is  completed,  and,  as  already 
stated,  no  work  has  yet  been  done  upon  the  modified  project  of  1907. 
The  maximum -draft  which  on  June  30,  1909,  could  be  carried  was  16 
feet. 

The  vessel  commerce  at  this  port  for  the  last  ten  years  has  averaged 
526,956  short  tons,  and  in  1908  it  amounted  to  2,116  entrances  and 
clearances  with  428,084  short  tons  of  cargo,  valued  at  $17,411,000, 
principally  local  in  character.  Definite  information  as  to  the  eflFect 
of  the  improvement  upon  freight  rates  could  not  be  obtained,  but 
the  local  freight  rates  by  vessel  from  Manistee  to  Chicago  are  about 
30  per  cent  less  than  the  corresponding  rates  by  railroad. 

As  the  conditions  precedent  to  beginning  work  under  the  project  of 
1907  have  not  yet  been  met,  the  project  of  1892  remains  in  force. 
After  deducting  outstanding  obligations  and  contingencies,  a  balance 
of  $11,228.44  remains  available,  which  will  permit  dredging  at  the 
entrance  b^  the  Gillespie  during  two  seasons  and  additional  repairs 
when  required. 

During  the  year  ending  June  30,  1911,  there  may  profitably  be 
expended  for  maintenance  of  improvement  the  following: 

For  repair  of  outer  end  of  north  pier |2, 000 

For  incidental  repairs 5, 000 

For  dredging  at  entrance  by  GilUsme 5, 000 

For  dredging  in  upper  reachee  of  cnannel  by  contract 10, 000 

Total 22,000 

The  commerce  tributary  to  this  harbor  is  derived  principally  from 
the  salt  and  lumber  industries.  The  harbor  is  also  a  regular  port  of 
call  for  one  line-  of  steamers  plying  from  Chicago  to  points  upon  the 
east  shore  of  Lake  Michigan,  and  a  single  steamer  makes  stated  trips 
from  Manistee  to  MilwauKee.  There  are  three  railroads  running  into 
Manistee,  the  Pere  Marquette,  the  Manistee  and  Grand  Rapids,  and 
the  Manistee  and  Northeastern.  j,. 
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July  1,  1908,  balance  unexpended $29, 549.  27 

June  30,  1909,  amount  expended  during  fiscal  year  for  maintenance  of  im- 
provement       6, 138.  80 

July  1,  1909,  balance  unexpended 23, 410. 47 

July  1,  1909,  outstanding  liabilities 120. 25 

July  1,  1909,  balance  available .-e 23, 290. 22 

July  1,  1909,  amount  covered  by  uncompleted  contracts 10, 604. 86 

Amount  (estimated)  required  for  completion  of  existing  project 122, 488. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 22, 000. 00 

MANISTIQUE   HABBOB,  MICHIGAN. 

The  original  depth  at  the  mouth  of  the  Manistique  River  was  8  feet. 
By  private  enterprise  3,000  linear  feet  of  slab  piers  had  been  built 
and  a  channel  dredged  to  a  depth  of  1 1  feet  before  any  appropriation 
was  made  by  the  Government. 

The  original  project,  adopted  in  1880,  provided  for  increasing  the 
depth  of  the  channel  to  13  feet  below  datum  for  a  width  of  160  feet  by 
dredging.     The  amount  expended  on  this  project  was  $3,955.05. 

The  present  project  was  adopted  by  the  river  and  harbor  act  of 
March  3,  1905,  and  provided  for  pier  construction,  breakwater  exten- 
sion, and  dredging  to  a  depth  of  19  feet  below  datum;  estimated  cost, 
$270,000  (see  Annual  Report  of  the  Chief  of  Engineers  for  1905, 
p.  525). 

In  accordance  with  a  provision  in  the  river  and  harbor  act  of  March 
2,  1907,  a  modification  of  this  project  was  approved  by  the  Secretary 
of  War  April  3,  1908.  The  modification  consists  mainly  in  swinging 
the  inner  end  of  the  proposed  west  pier  to  the  westward,  thereby  pro- 
viding a  stilling  basm,  and  in  extending  the  east  breakwater  about 
90  feet  farther  westward  than  at  first  provided;  estimated  cost, 
$338,462. 

Neither  of  the  foregoing  estimates  includes  the  acauisition  of  land 
and  existing  structures  required  in  connection  witn  the  proposed 
work,  which  have  been  transferred  to  the  United  States  without 
expense. 

The  amount  expended  on  the  work  of  existing  project  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1909,  was  $7,761.80,  none  of 
which  was  applied  to  maintenance. 

The  expenditures  during  the  fiscal  year  have  been  for  dredging,  pier 
removal,  crib  construction,  and  general  supervision  in  furtherance 
of  the  existing  project. 

About  2  per  cent  of  the  approved  project  has  been  accomplished*. 
No  practical  result  in  the  way  of  increased  depth  or  width  has  been 
obtained  as  yet.  The  maximum  draft  that  could  be  carried  June  30, 
1909,  was  about  15  feet.  The  usual  mean  annual  variation  of  level  of 
water  surface  is  about  1  foot. 

A  dam  across  the  Manistique  River,  located  about  1  mile  from  the 
mouth  of  the  harbor,  constitutes  the  head  of  navigation. 

Commercial  statistics  for  1908. — Arrivals  of  vessels,  44;  shipments 
and  receipts,  54,685  net  tons.  The  approximate  valuation  of  the 
exports  and  imports  could  not  be  ascertained. 
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The  commerce  affected  by  the  project  is  in  lumber,  coal,  and 
general  merchandise.  Car  ferries  call  at  this  harbor  during:  the  entire 
year.  The  volume  of  commerce  which  will  be  benefited  is  consider- 
able.    No  change  in  the  nature  of  the  commerce  has  as  yet  resulted. 

It  is  believed  that  the  project  will  have  a  material  effect  in  con- 
trolling freight  rates  on  bulk  commodities,  such  as  coal,  grain,  and 
ore,  both  locally  and  for  transshipment. 

It  is  proposed  to  expend  the  available  balance  in  the  construction 
of  revetment  at  mouth  of  Manistique  River,  as  provided  by  the 
project,  and  in  dredging.  It  is  proposed  to  apply  the  amount  esti- 
mated as  a  profitable  expenditure  in  fiscal  year  ending  June  30,  1911, 
to  the  completion  of  the  project.  The  additional  work  is  necessary 
to  make  the  improvement  available. 

July  1,  1908,  balance  unexpended $46, 816. 43 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment       2, 533. 28 

July  1,  1909,  balance  unexpended 44, 283. 15 

July  1,  1909,  amount  covered  by  uncompleted  contracts 42, 108. 32 

Amount  (estimated)  required  for  completion  of  existing  project 288, 462. 00 

Amount  that  can  be  profitably  expended  in  fiscal  ye^  ending  Jime  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
Julyl,  1909 288,462.00 

HARBOR   OF  REFUOE,   MARQUETTE   BAT,   MICHIGAN. 

Marquette  Bay,  also  known  at  Presque  Isle  Harbor,  is  a  small  bay 
within  the  city  limits  of  Marquette,  north  of  Marquette  Harbor,  and 
distant  3  miles  therefrom. 

The  bay  is  about  1^  miles  long  and  extends  into  the  shore  about 
one-half  mile.  The  natural  depth  over  the  greater  part  of  this  area 
was  from  18  to  20  feet  at  low  water,  and  dredging  by  the  United 
States  has  not  been  considered  necessary. 

Before  improvement  the  locality  was  fully  exposed  to  storms  from 
the  east  ancl  northeast,  and  comparatively  little  shipping  was  done. 

A  resolution  of  Congress,  approved  March  20,  1896,  directed  the 
Secretary  of  War  to  make  a  survey  and  submit  an  estimate  for  a 
breakwater  in  this  bay.  The  results  of  this  survey,  with  estimates 
amounting  to  $20,000  for  breakwater  500  feet  long  and  $50,000  for 
construction  of  one  1,000  feet  long,  are  published  in  House  Document 
No.  318,  Fifty-fourth  Congress,  first  session. 

The  project  adopted  by  the  act  of  June  3,  1896,  is  to  build  a  break- 
water 1,000  feet  in  length  off  Presque  Isle  Point. 

This  breakwater  was  built  to  its  full  length  in  the  years  1897-1900. 

The  act  of  Congress  approved  June  13,  1902,  provided  that  a  por- 
tion of  the  appropriation  for  Marquette  Harbor  not  exceeding  seven 
thousand  five  himdred  dollars  may  be  expended  in  connectmg  the 
Presque  Isle  breakwater  with  the  shore.*' 

Under  this  provision  the  gap  between  the  breakwater  and  shore  was 
closed,  in  the  fall  of  1902,  by  a  timber  pier  216  feet  long  and  100 
linear  feet  of  shore  revetment  constructed. 

No  additional  work  is  proposed  except  for  maintenance. 

The  total  amoimt  expended  on  the  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1909,  not  including  outstanding  liabilities, 
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was  $57,758.16,  of  which  $2,701.82  was  expended  for  maintenance. 
The  expenditures  during  the  year  were  for  contingencies. 

The  work  done  has  enabled  vessels  to  lie  at  the  ore  pier  and  other 
docks  in  the  vicinity  in  ordinary  weather  and  moderate  storms,  and 
fihipping  has  increased  greatly. 

This  narbor  is  largely  used  for  commercial  purposes,  but  not  as  a 
,  harbor  of  refuge. 

Vessels  drawing  19  feet  can  reach  the  ore  pier  at  mean  low  water. 

The  usual  variation  of  water  level  extends  from  0  to  + 1  foot  above 
low-water  datum. 

The  lake  commerce  of  this  port  in  1897  amounted  to  1,100  arrivals 
and  departures,  with  1,095,243  tons  of  freight.  In  1908  the  lake  com- 
merce amounted  to  285  arrivals  and  departures,  with  972,507  short 
tons  of  freight,  valued  at  $2,657,981. 

The  total  commerce  from  1897  to  1908,  inclusive,  is  estimated  at 
18,167,595  short  tons,  valued  at  $48,098,075. 

The  total  expenditures  by  the  Government  for  this  harbor  to  date 
are  one-eighth  of  1  per  cent  of  the  value  of  the  vessel  freight  received 
and  shipped  during  the  period  covered  by  these  expenditures. 

The  annual  expense  of  government  operations  at  this  harbor,  con- 
sisting of  maintenance,  interest,  and  depreciation,  is  approximately 
$3,528.  This  amounts  to  $0,004  per  ton  of  vessel  freight  for  the  year 
1908,  to  one-third  of  1  per  cent  of  the  value  of  this  freight,  and  is  less 
than  one-fifth  of  1  per  cent  of  the  saving  in  the  cost  of  transportation 
on  this  freight  by  water  as  compared  with  rail  rates.  (See  Table  4, 
Appendix  1 1  10,  of  this  report.) 

Effect  of  project  on  freignt  rates:  The  saving  in  cost  of  transporta- 
tion by  water  of  1908  freight  over  the  cost  by  rail,  at  the  estimated 
figure  of  $1.94  per  ton,  as  in  Table  4  of  this  report,  amounts  to 
$1,886,664.  This  was  made  practicable  by  the  government  break- 
water at  this  locality.  This  harbor,  as  already  stated,  is  not  used  for 
purposes  of  refuge,  and  it  may  be  questioned  whether  its  freight  busi- 
ness could  not  have  been  transacted  at  Marquette,  only  3  miles  dis- 
tant, where  the  Government  had  already  constructed  a  harbor. 

It  is  proposed  to  expend  the  available  balance,  together  with  the 
appropriation  recommended,  on  repairs  to  the  breakwater. 

July  1,  1908,  balance  unexpended $902. 66 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement        160. 82 

July  1,  1909,  balance  unexpended 741. 84 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 2,000. 00 

HARBOR    AT   MARQUETTE,   MICH. 

This  harbor,  which  had  a  natural  depth  of  18  feet  or  more  at  mean 
low  water,  afforded  no  protection  to  vessels  from  easterly  or  north- 
easterly storms,  and  projects  were  approved  in  1867  and  1887  for 
the  construction  of  a  oreakwater  composed  of  cribs  filled  with  rock 
and  projecting  from  the  shore  into  the  bay  a  distance  of  3,000  feet. 
This  breakwater  was  finished  in  1894  practically  as  projected,  but 
since  its  commencement  extensive  repairs  have  been  made  to  the 
superstructure. 


BIVER  AND   HARBOR  BILL.  521 

The  amount  expended  up  to  the  commencement  of  operations  upon 
the  new  project  was  $469,732.44. 

A  project  for  a  concrete  superstructure  was  approved  February  27, 
1890.     Itsestimatedcost  was  $232,936.71. 

Work  on  this  concrete  superstructure  was  begun  in  the  spring  of 
1895,  and  it  is  now  built  to  a  length  of  2,920  feet,  which  is  97  per  cent 
of  the  entire  length.  It  is  100  feet  short  of  the  end  of  the  old  break- 
water, and  all  that  remains  to  complete  the  existing  project  is  to  build 
a  merhead  and  connect  it  with  the  finished  work. 

The  amount  expended  on  the  new  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1909,  not  including  outstanding  liabilities, 
was  $200,111.85,  of  which  $19,769.83  was  spent  for  maintenance. 

The  expenditure  during  the  year  was  for  incidental  expenses  and 
contingencies. 

The  work  done  has  resulted  in  the  protection  of  the  ore,  coal, 
lumber,  and  commercial  docks  from  storms,  and  has  shown  the 
efiBciency  of  the  concrete  breakwater. 

A  preliminary  examination  and  a  survey  of  Marquette  Harbor  and 
vicinity,  ''with  a  view  to  ascertaining  whether  further  harbor  of 
refuge  facilities  are  needed,  and  if  so,  at  what  point,'*  authorized  by 
the  river  and  harbor  act  approved  June  13,  1902,  were  made  by  the 
district  officers,  who  express  the  opinion  that  greater  refuge  facilities 
are  needed  in  this  vicinity;  that  Marquette  Harbor  is  the  best  place 
for  such  improvement;  and  that  the  additional  shelter  should  be 
secured  by  extending  the  present  breakwater  for  a  distance  of  1,500 
feet,  at  an  estimated  cost  of  $303,000. 

If  provision  be  made  by  Congress  for  this  extension,  no  pierhead 
will  be  required  at  the  present  end  of  the  breakwater,  but  before  be- 
ginning the  extension  the  regular  form  of  concrete  superstructure 
would  have  to  be  continued  over  the  gap  of  100  feet  which  now  re- 
mains. This  would  cost  $6,000,  and  the  money  could  be  taken  from 
the  funds  now  held  in  reserve  for  further  improvement  ($21,391) 
awaiting  the  decision  of  Congress  on  this  matter. 

Between  the  breakwater  and  the  ore  docks  to  the  west  there  is 
generally  from  20  to  30  feet  of  water,  except  at  the  northerly  400 
feet  of  the  harbor,  where  the  depth  at  low- water  datum  is  only  14  to 
18  feet.  This  shallow  water  makes  it  difficult  for  vessels  doing  busi- 
ness at  the  ore  docks  at  the  north  end  of  the  harbor,  besides  somewhat 
restricting  the  area  available  for  harbor  of  refuge  purposes,  and  at 
least  a  portion  of  this  area  should  be  dredged  to  a  clear  depth  of  21 
feet  at  low-water  datum. 

For  the  maintenance  of  the  breakwater  the  sum  of  $10,000  should 
be  appropriated  biennially. 

The  usual  variation  of  water  level  extends  from  0  to  + 1  foot  above 
low-water  datum. 

The  vessel  commerce  of  this  port  was  780  arrivals  and  clearances 
during  the  fiscal  year  ending  June  30,  1872,  with  a  registered  tonnage 
of  370,000  tons,  and  316  arrivals  and  clearances  in  1908,  carrying 
904,979  short  tons,  valued  at  $5,039,917. 

The  total  commerce  from  1867  to  1908,  inclusive,  is  estimated  at 
25,001,977  short  tons,  valued  at  $139,494,336. 

The  total  expenditures  by  the  Government  for  this  harbor  to  date 
are  one-half  of  1  per  cent  of  the  value  of  the  vessel  freight  received  and 
shipped  during  the  period  covered  by  those  expenditures. 
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The  commerce  of  the  neighboring  harbor  of  Marauette  Bay,  3  miles 
distant,  is  also  benefited  by  the  improvements  at  Marquette,  as  ves- 
sels working  at  Marquette  Bay  have  to  run  to  Marquette  for  protec- 
tion in  time  of  severe  storms. 

The  combined  commerce  of  the  two  ports  thus  benefited  consisted 
of  601  arrivals  and  clearances  in  the  calendar  year  1908,  with 
1,644,088  net  registered  tonnage  and  2,000,222  tons  of  freight  re- 
ceived and  shipped,  valued  at  $7,697,898. 

The  total  commerce  of  these  two  ports  from  the  commencement  of 
government  improvements  in  1867  to  1908,  inclusive,  is  estimated  at 
43,169,572  short  tons,  valued  at  $187,592,411. 

The  annual  expense  of  government  operations  at  this  harbor,  con- 
sisting of  maintenance,  interest,  and  depreciation,  is  approximately 
$37,775.  This  amounts  to  $0.04  per  ton  of  vessel  freight  of  Mar- 
quette for  the  year  1908,  to  three-fourths  of  1  per  cent  of  the  value 
of  this  freight,  and  is  nearlv  2  per  cent  of  the  saving  in  the  cost  of 
transportation  on  this  freignt  by  water  as  compared  with  rail  rates. 

Eflfect  of  project  on  freight  rates:  Taking  the  estimated  saving  in 
cost  of  transportation  by  Water  over  that  oy  rail  as  $1.94  per  ton, 
the  amount  of  vessel  freight  in  1908  as  1,027,715  tons  (exclusive  of 
the  business  done  at  Presque  Isle),  makes  a  total  saving  of  about 
$2,000,000  for  the  one  year.  This  may  be  said  to  have  been  effected 
by  government  improvements,  as  lake  commerce  could  not  otherwise 
be  transacted  at  that  locality. 

It  is  proposed  to  expend  the  appropriation  recommended  and  the 
availabte  balance  (except  $21,391  held  in  reserve  for  further  improve- 
ment) for  maintenance. 

July  1,  1908,  balance  unexpended |28,30d.l8 

June  30, 1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement   561. 78 

July  1,  1909,  balance  unexpended 27,744.40 

Amoimt  that  can  be*  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 10,000.00 

Following  is  the  letter  of  the  Chief  of  Engineers  submitting  report 
of  recent  survey  printed  in  House  Document  No.  573,  Sixty-first  Con- 
gress, second  session: 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  Janvuvry  18y  1910. 

Sir:  I  have  the  honor  to  submit  herewith,  for  transmission  to  Congress,  reports  dated 
May  21  and  November  13,  1909  (with  map),  on  preliminary  examination  and  survey, 
respectively,  called  for  by  the  river  and  narbor  act  approved  March  3,  1909,  of  Mar- 
quette Harbor,  Michi^n. 

The  improvement  under  consideration  is  the  extension  of  the  present  United  States 
breakwater  for  a  distance  of  1,500  feet  in  order  to  provide  more  complete  protection 
for  the  vessel  commerce  transacted,  and  the  deepening  by  dredging  of  a  shallow  area 
in  the  harbor  in  order  to  facilitate  the  approach  to  wharves  and  increase  the  effective 
dimensions  of  the  sheltered  basin  for  anchorage  and  commercial  purposes. 

The  district  officer  submits  estimates  of  cost  of  several  types  of  breakwater  extendon, 
type  1  costing  $416,000;  type  2,  $462,000;  type  3,  $641,000;  type  4,  $771,000;  and  type 
5,  $666,000.  He  recommends  the  adoption  of  type  2,  and  also  recommends  the  dredg- 
ing to  a  mean  depth  of  23  feet  and  a  least  depth  of  22  feet  an  area  of  about  18  acres 
in  the  northern  portion  of  the  harbor  having  a  present  depth  of  less  than  22  feet,  the 
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least  depth  being  12  feet  and  the  average  being  19  feet,  this  work  necessitating  the 
removafof  125,000  cubic  yards  of  material,  at  an  estimated  cost  of  $27,000.  The  divi- 
sion engineer  is  of  opinion  that  the  exteneion  of  the  breakwater  in  a  southeasterly 
direction,  as  proposed  by  the  district  officer,  is  advisable,  but  he  selects  a  different 
tvpe  of  structure,  roughly  estimated  by  him  to  cost  $450,000.  Ue  does  not  recommend 
the  dredging. 

In  compliance  with  the  law,  these  reports  have  been  considered  by  the  Board  of 
Engineers  for  Rivers  and  Harbors,  and  the  Board  recommends  the  extension  of  the 
breakwater  in  a  southeasterly  direction,  using  type  2,  and  the  dredging  within  the 
harbor,  as  proposed  by  the  district  officer,  at  an  estimated  cost  of  $489,000. 

I  concur  with  the  Board  of  Engineers  for  Rivers  and  Harbors  that  this  locality  is 
worthy  of  improvement  by  the  General  Government  in  the  manner  proposed . 
Very  respectfully, 

W.  L.  Marshall, 
Chief  of  EngineirSy   U.  S.  Army, 

The  Secretary  of  War. 

MONROE   HARBOR;   MICHIGAN. 

See  report  herein  under  heading  Black  River,  Rouge  River,  and 
Monroe  Harbor,  page  531. 

MUSKEGON   HARBOR,    MICHIGAN. 

This  harbor  is  the  outlet  of  Muskegon  River,  one  of  the  largest  in 
Michigan,  which  before  emptying  into  Lake  Michigan  expands  into 
Muskegon  Lake.  The  channel  between  the  lakes  in  1867,  before 
operation^  were  begun  by  the  United  States,  was  3,000  feet  long 
and  about  12  feet  deep,  except  at  the  entrance,  where  the  depth  was 
,11  feet  and  the  channel  fluctuating.  By  private  enterprise  the 
entrance  had  been  protected  by  converging  slao  j  iers. 

The  original  project  was  adopted  in  1866  and  amended  in  1869, 
1873,  1881,  1884,  1890,  and  1892.  To  June  30,  1902,  there  had  been 
expended  upon  this  project  the  sum  of  $526,293.36,  of  which 
$388,218.42  was  for  construction  and  $138,074.94  for  maintenance, 
and  there  had  been  constructed  a  north  pier  and  revetment  2,780 
feet  long  and  a  south  fier  and  revetment  4,402  feet  long,  protecting 
a  channel  varying  in  width  from  308  feet  at  the  entrance  to  167  feet 
inside  and  having  a  proposed  depth  of  15  feet. 

The  existing  project,  adopted  by  the  act  of  June  13,  1902,  provides 
for  widening  the  channel  to  300  feet  and  deepening  it  to  20  feet  from 
Lake  Michigan  to  Muskegon  Lake.  This  involved  the  removal  of  the 
narrowing  portion  of  the  north  pier  and  revetment,  the  reconstruc- 
tion of  the  same  on  new  line,  the  extension  of  both  revetments  to 
Muskegon  Lake,  and  the  outward  extension  of  the  two  piers  by  an 
aggregate  amount  of  550  feet.     The  estimated  cost  was  $380,000. 

From  July  1,  1902,  to  June  30,  1909,  there  was  expended  upon  the 
existing  project  the  sum  of  $222,640.64,  of  which  $137,660.80  was 
for  construction  and  $84,979.84  for  maintenance. 

The  operations  during  the  fiscal  year  were  as  follows:  The  con- 
struction of  1,200  feet  of  sheet  pile  revetment  on  the  north  side  of 
the  channel,  which  was  begun  in  the  previous  fiscal  year,  was  nearly 
completed  in  June,  1909,  tne  only  item  remaining  being  the  spiking 
of  part  of  the  lower  guide  timbers.  The  contract  dredging  com- 
menced May  4, 1908,  lor  the  removal  of  the  interior  portion  of  the 
old  north  pier  and  the  widening  of  the  channel  as  far  as  the  new 
revetment  then  extended,  was  completed  July  27,  1908.     Dredging 
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under  a  new  contract  for  widening  and  deepening  the  channel  to  the 

E resent  end  of  the  north  revetment  and  deepening  it  beyond  to  Mus- 
egon  Lake  was  begun  June  8  and  is  now  in  progress.  All  the  above 
operations  come  under  the  head  of  new  work.  Under  the  head  of 
maintenance,  the  U.  S.  dredge  GriUespie  was  employed  at  the  harbor 
from  August  1  to  September  1,  from  Octol)er  30  to  November  11, 
from  January  4  to  9  and  January  25-26,  and  again  from  May  21  to 
July  1,  1909,  in  maintaining  and  restoring  the  required  depth.  The 
total  quantity  dredged  by  the  GiUespie  during  the  stated  times  was 
167,344  cubic  yards.  An  obstruction  found  by  the  GiUespie  in  mid- 
channel  opposite  the  life-saving  station  w«ls  removed  by  a  dipper 
dredge  under  special  a^eement. 

The  present  project  is  about  63  per  cent  completed. 

The  length  of  the  completed  pier  and  revetment  construction  at 
the  present  time  is  4,150  leet  on  the  north  side  and  4,710  feet  on  the 
south  side  of  the  channel,  and  the  maximum  draft  on  June  30,  1909, 
was  20  feet. 

Commerce  at  this  port  for  1908  comprised  1,131  entrances  and 
clearances,  with  115,269  short  tons  of  cargo,  valued  at  $13,522,000, 
and  was  mostljr  local  in  character.  The  local  freight  rates  from 
Muskegon  to  Cnicago  by  vessel  are  about  14  per  cent  lower  than  the 
corresponding  rates  by  railroad. 

There  are  350  linear  feet  at  the  outer  end  of  the  north  pier  that 
are  24  to  27  years  old  and  in  need  of  repairs  above  water. 

The  completion  of  the  project  will  require  550  feet  of  pier  exten- 
sion, the  remainder  of  the  dredging  in  the  channel  between  the  piers 
so  as  to  afford  300  feet  width  and  20  feet  depth  and  the  extension 
of  the  revetments  on  the  north  side  of  the  channel  1,100  feet  to 
Muskegon  Lake,  estimated  to  cost  $124,750. 

The  funds  remaining  available,  after  paying  contract  liabihties, 
will  be  sufficient  for  repairing  the  defective  portion  of  the  north  pier 
and  for  dredging  for  maintenance  by  the  OiUespie  during  the  re- 
mainder of  the  season  of  1909.  For  maintenance  of  the  improvement 
until  June  30,  1911,  for  completion  of  the  sheet  pile  revetment  on 
the  north  side  of  channel  to  Muskegon  Lake,  for  dredging  the  full 
depth  and  width  of  interior  channel,  and  for  dredging  at  the  entrance 
by  the  U.  S.  dredge  GiUespie,  it  is  estimated  that  $70,000  should  be 
appropriated. 

During  the  season  of  navigation  two  lines  of  steamers  regularly 
use  this  harbor,  which  is  a  terminus  of  three  important  railroad  lines. 
Their  business  is  a  substantial  one,  and  with  increased  facilities 
should  grow  considerably.  A  general  freight  and  passenger  business 
is  done,  and  in  the  summer  months  this  is  largely  augmented  by  the 
fruit  and  the  resort  traffic.  Muskegon  Lake  itself  is  a  magnificent 
harbor,  5  miles  long  and  about  li  miles  wide,  with  depths  vairing 
from  30  to  40  feet.  When  readily  accessible,  this  wiU  be  an  excellent 
harbor  of  refuge. 

The  Annual  Report  of  the  Chief  of  Engineers  for  1901,  pages  3131- 
3134,  and  House  Document  No.  104,  Fifty-sixth  Congress,  second 
session,  contain  in  full  a  report  upon  which  the  approved  project  is 
based.  A  map  showing  the  harbor  and  the  outlines  of  tne  above 
project  accompanies  the  document  mentioned. 

It  is  reported  that  the  project  has  had  a  marked  influence  in  pro- 
viding transportation  facilities  for  commodities  at  reduced  rates. 
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A  report  upon  a  preliminary  examination  of  Muskegon  Harbor, 
made  in  pursuance  of  the  requirements  of  the  act  approved  March  3, 
1909,  was  submitted  by  the  district  officer  under  aate  of  May  28, 
1909,  and  is  printed  in  House  Document  No.  210,  Sixty-first  Congress, 
second  session. 

July  1,  1908,  balance  unexpended $90, 236.  65 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 22,000.00 

112,  236.  66 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $43, 154.  79 

For  maintenance  of  improvement 16, 405.  86 

59,560.65 

July  1,  1909,  balance  unexpended 52,676.00 

July  1,  1909,  outstanding  liabilities 4,006.18 

July  1,  1909,  balance  available 48, 669. 82 

July  1,  1909,  amount  covered  by  uncompleted  contracts 30, 685.  72 

Amount  (estimated)  required  for  completion  of  existing  project 124, 750. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  .ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 70, 000. 00 

ONTONAGON   HABBOE,   MICHIGAN. 

Following  is  the  report  of  the  Board  of  Engineers  on  a  recent  survey, 
printed  in  House  Document  No.  602,  Sixty-first  Congress,  second 
session.     The  Chief  of  Engineers  concurs: 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington f  D.  C.^  January  77,  1910. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

The  district  officer  presents  for  consideration  two  projects  of  improvement.  One, 
referred  to  as  the  laiger  project,  provides  for  dred^ng  a  channel  190  feet  in  width  from 
deep  water  in  the  Isuce  to  the  inner  end  of  the  piers,  and  for  dredging  the  area  in  the 
inner  harbor  up  to  the  first  bridge,  the  depth  to  be  17  feet  in  the  lake  and  15  feet 
between  the  piers  and  in  the  inner  harbor;  estimated  cost,  $34,760,  and  $12,000 
annuallv  for  maintenance.  The  other,  or  smaller,  project  provides  for  a  channel  150 
feet  wide  and  17  feet  deep  in  the  lake,  100  feet  wide  and  15  feet  deep  between  the 
piers,  and  two  short  channels  75  feet  wide  and  15  feet  deep  leading  from  the  inner  end 
of  the  piers  to  the  nearest  end  of  tiie  principal  wharves  on  each  side  of  the  harbor; 
estimated  cost,  $15,400,  and  annual  cost  of  maintenance  $8,000.  To  either  of  these 
plans  should  be  added  $1,000  annually  for  the  maintenance  of  the  piers.  For  reasons 
given,  the  district  officer  recommends  the  adoption  of  the  smaller  project.  The 
division  engineer  is  of  opinion  that  the  harbor  is  unworthy  of  improvement  by  either 
plan. 

Ontonagon  Harbor  has  been  under  improvement  by  the  United  States  since  1867, 
in  which  year  a  project  was  adopted  with  a  view  to  securing  a  depth  of  12  feet  by 
building  parallel  piers  extending  from  the  mouth  of  Ontonagon  River  to  the  18-foot 
contour  in  Lake  Superior  and  dredging  between  the  piers.  This  project  was  com- 
pleted in  1889,  ana  subsequent  expenditures  have  been  applied  to  maintenance 
and  repairs. 

The  Ontonagon  River  brings  down  in  flood  large  quantities  of  material,  which 
rapidly  fill  up  the  harbor,  and  during  recent  years  frequent  dredging  has  been  nec- 
essary to  maintain  the  cnannel  in  serviceable  condition.  The  total  expenditures 
for  improvement  and  maintenance  to  June  30,  1908,  amount  to  $377,296.24. 

In  view  of  the  large  expenditures  made  on  this  harbor  both  for  original  work  and 
for  maintenance,  the  small  amount  of  commerce  that  has  developed  and  the  unfavor- 
able physical  conditions  existing,  the  Board  deemed  it  advisable  before  submitting 
its  report  to  give  interested  persons  an  opportunity  of  presenting  further  data  bearing 
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Upon  the  improvement  of  this  locality.  Invitations  were  accordingly  extended 
to  those  concerned,  and  on  January  10,  1910,  Hon.  H.  O.  Young,  M.  C.,  and  Mr. 
James  P.  Cor^an,  president  of  the  village  of  Ontonagon,  appeared  before  the  Board 
in  behalf  of  those  interested  and  presented  additional  statements  and  arguments  in 
favor  of  the  improvement. 

The  opinion  seems  to  prevail  that  the  lack  of  commercial  development  can  be 
attributed  to  insufficient  depth  in  the  past  to  accommodate  the  class  of  vessels  avail- 
able for  the  transportation  of  lumber  and  other  commodities  handled  at  this  harbor, 
and  that  if  a  depth  of  about  15  feet  were  made  available  commerce  would  at  once 
respond  and  show  a  healthy  increase. 

The  additional  information  now  available  confirms  the  Board  in  the  opinion  ex- 
pressed in  its  indorsement  on  the  report  on  preliminarv  examination,  that  the  con- 
tinuance of  work  under  the  existing  project  for  a  depth  of  12  feet  would  not  result 
in  benefits  proportionate  to  the  cost.  To  abandon  the  harbor  would  mean  the  com- 
plete loss  of  expenditures  already  made.  The  question  therefore  arises  as  to  the 
advisability  of  some  further  expenditures  to  determine  whether  a  commerce  com- 
mensurate with  the  cost  of  contmuing  work  at  this  localitv  will  develop.  As  stated 
above,  those  interested  believe  such  a  development  would  occur,  and  the  district 
officer  appears  to  share  in  this  belief. 

While  the  prospects  are,  in  the  opinion  of  the  Board,  not  particularlv  briccfat,  it 
believes  it  is  advisable  to  give  the  locality  the  benefit  of  the  doubt  rather  than  to 
abandon  the  harbor  entirely,  which  is  the  only  alternative.  It  is  therefore  recom- 
mended that  the  smaller  project  proposed  by  the  district  officer,  at  an  estimated  cost 
of  $15,400,  be  adopted  and  the  improvement  maintained  at  an  annual  estimated  cost 
of  $9,000  for  a  period  of  three  year?)  after  completion,  and  that  the  question  of  further 
improvement  or  maintenance  be  then  determined  in  the  light  of  the  commercial 
development  that  takes  place  during  the  trial  period. 

The  district  officer  describes  existing  wharf  and  terminal  facilities,  which  appear 
satisfactory  for  existing  and  reasonably  prospective  commerce.  Complying  with 
paragraph  13  of  the  act  of  March  3,  1909,  the  Board  reports  that  there  are  no  questions 
of  water  power  or  other  subjects  so  related  to  the  project  proposed  that  they  may  be 
coordinated  therewith  to  lessen  the  cost  and  compensate  oie  Grovemment  for  ex- 
penditures in  the  interests  of  navigation. 

For  the  Board: 

Wm.  T.  Rossell, 
Colonelf  Corps  of  Engineers^ 
Senior  member  of  the  Board. 

Following  is  an  extract  from  the  report  of  the  officer  in  charge  of 
the  survey: 

A  statement  of  the  commerce  of  this  harbor  for  a  period  of  the  last  five  years  is  given 
in  my  preliminary  report  of  May  27,  1909,  the  mean  annual  amount  being  17,840 
tons  of  freight  receivea  and  shipped,  and  the  value  of  which  is  $666,849.  The  figures 
for  the  last  few  years  show  some  tendency  toward  a  decrease,  and  this  is  undoubtedly 
owing  to  the  condition  of  the  channels,  which  have  been  so  much  obstructed  by  the 
abnormal  shoaling  of  recent  years  that  the  available  funds  for  maintenance  have  not 
been  sufficient  to  keep  the  harbor  open.  The  commerce  of  this  harbor  has  been  seri- 
ously interrupted  in  this  way,  and  vessel  men  are  afraid  of  the  harbor. 

Naturally,  if  the  harbor  were  to  be  kept  open  bv  either  of  the  foregoing  plans  or  by 
any  other  plan,  the  commerce  would  revive  and  increase  in  amount.  The  timber 
alone  whicn  is  tributary  to  this  harbor  would  probably  contribute  an  average  of  56,000 
tons  annually  to  the  freight  shipped  by  vessels  for  the  next  twenty  years. 

PETOSKET  HABBOB,  BdOHIOAN. 

Before  work  at  this  harbor  was  begun  by  the  United  States  its 
landing  pier  was  exposed  to  winds  coming  from  between  west  and 
northwest,  and  in  high  gales  it  was  dangerous  to  attempt  a  landing. 

A  project  was  adopted  in  the  river  and  harbor  act  of  August  18, 
1894,  wnich  provided  for  constructing  a  breakwater  600  feet  long 
about  600  feet  west  of  the  outer  end  of  the  landing  pier  and  another 
north  of  it  500  feet  long,  or  as  much  longer  as  might  be  found  neces- 
sary ta  cover  the  landing  from  all  dangerous  seas.  Work  was  begun 
in  1896.     Estimated  cost  was  $170,000. 
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In  1902  the  west  breakwater  had  been  built  for  a  length  of  400 
feet  and  the  north  breakwater  for  a  length  of  200  feet.  Investiga- 
tion having  shown  that  the  north  breakwater  was  too  near  the  wharf 
and  that  the  entrance  between  the  two  breakwaters  was  too  narrow, 
the  project  was  modified  under  authority  conferred  by  the  act  of 
June  13,  1902,  so  as  to  provide  for  the  removal  of  the  north  break- 
water and  the  extension  of  the  west  breakwater,  the  final  cost  not  to 
exceed  the  amount  estimated  to  complete  the  original  project,  viz, 
$170,000. 

The  amount  expended  under  the  original  project  and  as  modified 
in  1902  up  to  Jime  30,  1909,  has  been  $125,500,  of  which  $118,239.40 
was  for  new  work,  and  $7,260.60  for  maintenance. 

There  has  been  no  work  of  improvement  in  progress  during  the 
fiscal  year;  the  sum  of  $8.34  was  expended  for  contingencies. 

The  breakwater  as  now  existing  nas  a  total  length  of  1,345  feet, 
consisting  of  445  feet  of  stonework  and  900  feet  of  cribwork.  The 
amount  expended  for  construction  constitutes  about  70  per  cent  of 
the  estimated  cost  of  the  project. 

The  lake  commerce  which  cleared  at  this  port  for  1908  was  20 
entrances  and  departures,  with  858  short  tons  of  cargo,  valued  at 
$212,000,  entirely  local  in  character. 

The  stone  portion  of  the  breakwater  is  in  bad  condition,  and  for 
the  purpose  of  restoring  its  efficiency  an  appropriation  of  $5,000,  for 
maintenance,  is  recommended  for  the  fiscal  year  ending  June  30, 
1911,  as  well  as  $15,000  for  the  addition  of  100  feet  to  the  break- 
water, which  it  is  believed  will  answer  all  local  needs. 

Definite  information  as  to  the  effect  of  the  project  on  freight  rates 
could  not  be  obtained. 

July  1,  1908,  balance  unexpended |8. 34 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 8. 34 

Amount  (estimated)  required  for  completion  of  existing  project 56, 900. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
.  1911,  for  works  of  improvement  and  for  maintenance 20, 000. 00 

HARBOR    OF    REFUGE    AT    PORTAGE    LAKE,    MANISTEE    COUNTY,    MICH. 

In  1879,  when  work  was  begun  by  the  United  States,  there  was  a 
channel  4  feet  deep  and  130  leet  wide  between  slab  piers  built  by 
local  enterprise. 

The  approved  project,  adopted  in  1879  and  amended  in  1881  and 
1890,  contemplates  the  construction  of  a  harbor  of  refuge,  with  an 
entrance  from  Lake  Michigan  356  feet  wide  and  18  feet  deep,  pro- 
tected by  piers  and  revetments.  Estimated  cost,  revised  in  1897  and 
1899,  was  $344,300. 

The  modifications  of  the  original  project  have  in  no  way  changed  its 
scope,  so  that  essentially  the  project  is  to-day  as  when  originally 
adopted.  All  expenditures  made  up  to  the  present  time  have  con- 
tributed to  the  completion  of  the  project  in  its  present  form. 

To  June  30,  1909,  there  had  been  expended  the  sum  of  $376,566.28, 
of  which  $254,129.21  was  for  construction  and  $122,437.07  for 
maintenance. 

There  was  no  work  of  improvement  carried  on  at  this  harbor  during 
the  fiscal  year.  The  expenditures  were  incurred  for  surveying 
purposes. 
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The  approved  project  is  completed  as  far  as  pier  construction  is 
concerned,  but  the  dredging  to  tne  proposed  width  and  depth  remains 
as  yet  incomplete. 

The  harbor  structures  are  in  good  condition.  The  north  pier,  com- 
prising 114  feet  of  pile  work  in  wing  at  inner  end,  l',235  feet  of  pile 
work  along  channel,  and  851  feet  of  cribwork,  has  a  total  length  of 
2,200  feet  and  projects  1,210  feet  beyond  the  shore  line.  The  south 
pier,  comprising  1,399  feet  of  pile  work,  including  17  feet  of  wing  at 
east  end,  and  901  feet  of  cribwork,  has  a  total  len^h  of  2,300  feet  and 
projects  1,150  feet  beyond  the  shore  hne. 

As  shown  hy  soimdmgs  made  May  11-12,  the  maximum  draft  that 
could  be  carried  from  Lake  Michigan  to  Portage  Lake  on  June  30, 
1909,  was  17  feet. 

The  vessel  commerce  at  this  harbor  for  1908  was  480  arrivals  and 
departures  with  3,441  short  tons  of  cargo,  valued  at  $147,000,  and  was 
entirely  local  in  character. 

Tliis  harbor  is  one  practically  destitute  of  local  or  through  com- 
merce, and,  while  it  is  doubtful  whether  a  harbor  of  refuge  here  will 
ever  be  of  much  service,  no  just  conclusion  can  be  drawn  until  a 
channel  of  ample  depth  and  width  has  been  made  available.  Unless 
this  is  done  the  larger  class  of  vessels  can  not  use  the  harbor  and  the 
large  expenditures  already  made  will,  to  a  considerable  extent,  be 
useless.  The  only  way  to  arrive  at  a  satisfactory  determination  of 
the  Question  whether  or  not  vessels  will  turn  aside  from  the  usual 
vessel  course  in  order  to  take  shelter  here  is  to  complete  the  author- 
ized project,  and  an  estimate  for  this  purpose  and  for  maintenance  is 
accordingly  presented.  The  balance  at  present  available  is  about 
$2,900,  which  will  pay  for  a  short  period  of  dredging  by  the  CHUespie 
and  for  contingencies. 

The  estimate  of  funds  which  can  T>rofitably  be  expended  in  the  fiscal 
year  ending  June  30,  1911,  is  as  follows: 

For  works  of  improvement:  For  dredging  by  contract |15, 000. 00 

For  maintenance  of  improvement: 

For  dredging  in  1910  and  1911 $6,000 

For  repaurs  and  contingencies 5, 000 

11,000.00 

Total 26,000.00 

The  last  published  map  of  this  locality  is  found  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1884,  page  1974. 

July  1,  1908,  balance  unexpended |3,00a22 

Jime  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 74. 50 

July  1,  1909,  balance  unexpended 2,933.72 

Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 26,000. 00 


BIVEB  AND  HABBOB  BILL. 


529 


SAUOATUGK  HABBOB  AND   KALAMAZOO   BIVEB;  MIOHIGAN. 

The  Chief  of  Engineers  submits  with  his  concurrence  the  following 
report  of  the  Board  of  Engineers  on  a  recent  survey,  which  is  printed 
in  House  Document  No.  635,  Sixty-first  Congress,  second  session: 

Board  of  Engd^eers  for  Kiyers  and  Harbors, 

Washington,  D.  C,  January  17, 1901. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.S.  Army. 

The  item  of  law  under  which  this  inquiry  is  made  calls  for  a  preliminary  examinatioa 
of  ''Saugatuck  Harbor  and  Kalamazoo  River,  with  a  view  to  securing  increased  depth 
to  the  town  of  Douglas.'*  The  existing  project  for  this  waterway  now  contemplates  a 
channel  of  about  18  feet  in  depth  outside  the  piers,  16  feet  in  depth  between  the  piers, 
and  12  feet  in  depth  from  the  inner  end  of  the  piers  to  the  town  of  Saugatuck.  It 
appears  that  the  depth  at  the  entrance  is  sufficient  to  meet  the  needs  of  commerce,  but 
that  the  12-foot  depth  in  the  river  above  the  piers  is  inadeouate.  The  district  officer 
and  the  division  engineer  are  of  opinion  that  it  is  not  advisable  to  extend  the  improve- 
ment to  Douglas,  but  that  it  is  advisable  to  increase  the  depth  below  Sau^tuck  to  16 
feet  and  to  maintain  this  depth  for  a  period  of  five  years,  at  the  end  of  which  time  the 
advisabilitv  of  continuing  the  improvement  or  abandoning  the  harbor  should  be  deter- 
mined. The  estimated  cost  of  the  improvement  proposea  is  $36,000  for  original  work 
and  |4,000  annually  thereafter  for  maintenance. 

As  stated  in  the  Board's  indorsement  on  the  report  of  preliminary  examination,  11 
IB  evident  that  it  is  not  advisable  to  continue  expenditures  under  the  existing  project^ 
and  therefore  the  question  is  presented  as  to  whether  the  harbor  should  be  abandonea 
or  further  expenditures  made  in  the  hope  that  increased  depth  will  result  in  devel* 
oping  a  commerce  commensurate  with  the  amount  involved  in  this  improvement  and 
in  its  future  maintenance.  The  further  expenditure  required  to  make  this  test  if 
small  in  comparison  with  the  cost  of  the  work  up  to  the  present  time,  and  as  Uie  amount 
already  expended  would*  be  practically  lost  if  the  harbor  were  now  abandoned  it 
seems  to  be  the  part  of  wisdom  to  make  the  experiment,  and  the  Board  recomsiandf 
that  this  be  done  even  though  it  entertains  some  doubt  as  to  the  ultimate  results. 

With  reference  to  the  channel  between  Saugatuck  and  Douglas,  the  Board  is  in 
accord  with  the  views  of  the  district  officer  and  the  division  engineer  that  this  section 
of  the  waterway  is  not  worthy  of  improvement.  Interested  parties  were  given  an 
opportunity  to  present  statements  and  arguments  to  the  Board  bearing  upon  the 
necessity  of  improving  this  reach.  One  communication  received  was  ^ven  conejdr 
eration. 

In  view  of  the  foregoing,  the  Board  recommends  that  the  project  for  this  watep> 
way  be  modified  so  as  to  provide  for  a  channel  16  feet  in  depth  from  the  inner  end  oi 
the  piers  to  the  town  of  Saugatuck,  as  proposed  by  the  district  officer,  at  an  estimated 
cost  of  $36,000;  that  the  whole  improvement  be  maintained  for  a  period  of  five  years 
after  the  16-foot  channel  is  obtained,  at  an  estimated  cost  of  $4,000  annually;  and  ' 
that  the  advisability  of  continuing  or  abandoning  the  harbor  be  then  determine<l. 

In  compliance  with  the  provisions  of  section  ]  3  of  the  act  of  March  3, 1909,  the  Board 
reports  that  there  are  no  questions  of  terminal  facilities,  waterpower,  or  other  subjects 
60  related  to  the  project  proposed  that  they  may  he  coordinated  therewith  to  lessen  the 
cost  and  compensate  the  Government  for  expenditures  made  in  the  interests  of  navi- 
gation. 

The  following  table  shows  the  water-borne  traffic  of  this  port  for 
the  last  ten  years: 


Calendar  year. 


No.  en- 
trances 
and  clear- 
ances. 


1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907. 
1906. 


1,190 
1,859 
1,177 
806 
912 
544 
420 
988 
284 
662 


Steam. 


825 
1,327 
1,145 
790 
886 
522 
420 
938 
284 
662 


I 


Other 
vessels. 


375 
532 
32 
18 
26 
22 


50 


Tonnage. 


Freight     Freight 
received.  I  shipped. 


88,256 

120,946 

546,756 

101,750 

91,936 

65,760 

28,494 

154,628 

16,546 

23,750 


Tons. 
4,990 
5.811 

28,286 
8,410 
7,658 
5,072 
625 
9,000 
3,925 
1,000 


Tons. 
8,720 
6.795 

33,473 
3,433 
4,933 
5,486 
7,800 

12,500 
1,765 
3,885 


Total 
freight 
earned. 


Tofu. 

13,710 

12,606 

56,759 

11,843 

12.501 

10,558 

8,425 

21,500 

5,690 

4,885 


Increase  or 
decrease 
overpr»> 

viouayear. 


Tofu. 


-  1,101 
+44,161 
-44,91« 
+      74S 

-  2,081 

-  2,13J 
+13,07A 
-16,810 

-  801 


S.  Rep.  627,  61—2- 
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SOUTH  HAVEN   HABBOB,  MICHIGAN. 

Thifi  harbor  is  situated  at  the  mouth  of  Black  River.  Improve- 
fittdntd  were  begun  in  1867,  at  which  time  there  existed  a  chenDei  7 
feet  deep  and  85  feet  wide  between  slab  piers,  lliese  piers  had  beeA 
built  by  residents  of  the  vicinity,  at  a  cost  of  about  $18,000.  The 
banks  of  the  river  for  500  feet  on  each  side  had  a  rough  protection  of 
elose  piling. 

The  project  of  1866,  as  paodified  in  1869,  1872,  and  1888,  provided 
lot  constructing  parallel  piers  and  revetments  175  feet  apart  at  the 
mouth  of  Black  River,  with  the  object  of  procuring  a  channel  12  feet 
deep  and  •extending  the  navigable  channel  one-ludf  mile  up  Black 
River  to  the  highway  bridge  by  dredging. 

The  act  approved  March  3,  1905,  adopted  a  project  for  pier  exten- 
«io&  and  dredging  to  a  depth  of  16  feet,  at  an  estimated  cost  of 
$279,370,  and  $10,000  annually  for  maintenance.  (See  H.  Doc.  No. 
119,  58th  Cong.,  2d  sess.)  The  law  provided,  however,  that  none  of 
the  $50,000  appropriated  for  the  improvement  should  be  used,  except 
•for  maintenance  of  existing  channels,  until  proper  dock  lines  had  been 
established  and  suitable  bulkheads  built  along  these  lines  by  the  city 
(rf  South  Haven  or  by  the  riparian  owners,  and  the  property  lying  on 
the  channel  side  of  these  dock  lines  had  been  deed!ed  to  tne  United 
States  free  of  cost. 

By  joint  resolution  of  Congress  approved  June  29,  1906,  $10,000 
of  the  appropriation  of  March  3,  1905,  was  made  immediately  avail- 
able to  anord  a  16-foot  depth  in  the  channel.  This  sum  was  expended 
prior  to  June  30,  1907. 

The  act  of  March  2,  1907,  appropriated  $40,000  for  this  harbor,  sub- 
ject to  restrictions  similar  to  tnose  imposed  by  the  act  of  1 905. 

Unless  the  conditions  precedent  to  the  expenditure  of  the  appro- 
priations March  3,  1905,  and  March  2,  1907,  are  complied  with,  fur- 
ther operations  must  be  restricted  to  maintenance  of  a  12-foot  channel 
under  the  project  of  1888,  which,  except  for  maintenance,  has  been 
completed.  Owing,  however,  to  the  possibility  of  one  or  more  of  the 
•  riparian  owners  at  the  inner  ends  of  the  government  piers  complying 
with  the  prescribed  conditions,  it  is  proposed  to  maintain  a  channel 
depth  of  16  feet  between  the  piers  and  18  feet  over  the  outer  bar,  so 
that  the  requirements  of  the  act  of  March  2,  1907,  on  the  Govern- 
ment's part  may  be  compUed  with  immediately  when  such  riparian 
owners  nave  met  the  requirements  of  the  law  on  their  part. 

The  total  expenditure  to  June  30,  1909,  was  $350,739.35,  of  which 
$187,253.08  was  expended  for  construction  and  $163,486.27  for  main- 
tenance. This  expenditure  includes  the  $10,000  made  available  by 
joint  resolution  of  Congress  of  June  29,  1906,  but  may  otherwise  be 
properly  assigned  to  the  original  project  and  its  modifications,  work 
tmder  tne  project  of  March  3,  1905,  not  yet  having  been  commenced. 

The  operations  during  the  fiscal  year  were  confined  to  completing 
the  dredging  in  the  lower  channel  bjr  the  U.  S.  dredge  GiUespie,  begun 
May  26,  1908.  The  work  resulted  in  temporarily  providing  a  depth 
«f  16  to  17  feet  between  the  piers  and  of  18  to  20  leet  outside  of  the 
entrance.  A  contract  was  entered  into  March  27,  1909,  for  placing 
additional  stone  in  parts  of  the  piers  where  the  filling  is  deficient,  but 
op  work  has  yet  been  done. 

For  reasons  stated,  no  work  has  yet  been  done  upon  the  present 
project.    The  available  depths  on  April  14-15,  1909,  when  soundings 
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were  made,  were  15.4  feet  in  front  of  the  entrance  and  14.6  feet  be- 
tween the  piers  and  in  the  interior  channel.  Dredging  for  the  resto- 
ration of  the  needed  width  and  depth  of  channel  at  the  entrance  and 
inside  will  be  begun  early  in  July,  1909. 

I  he  water-borne  commerce  at  this  port  is  practically  all  local  in 
character.  In  1908  there  were  466  entrances  and  clearances  with 
18,765  short  tons  of  cai^o,  with  an  estimated  value  of  S4,423,000. 

The  project  of  1888,  restricting,  as  it  does,  the  draft  of  vessels  to  12 
feet,  imposes  such  limitations  upon  their  size  that  the  improvement 
has  to-day  a  diminished  effect  on  freight  rates.  Until  a  uniform 
depth  of  16  feet  has  been  made  available,  the  use  of  the  harbor  wiU 
be  confined  largely  to  passenger  vessels  carrying  in  addition  small 
quantities  of  perishable  freight,  such  as  fruit.  Even  in  its  present 
unsatisfactory  condition,  vessel  freight  rates  to  and  from  Chicago  are 
13  per  cent  less  than  the  corresponding  railroad  rates. 

Ihe  money  on  hand  will  be  sufficient  for  the  maintenance  of  the 
improvement,  and  accordingly  no  additional  appropriation  for  that 
purpose  will  be  needed  for  the  year  ending  June  30,  1911,  if  only  the 

Sroject  depth  of  12  feet  in  the  inner  harbor  is  to  be  maintained, 
hould  the  conditions  imposed  by  the  river  and  harbor  acts  of  March 
3,  1905,  and  March  2,  1907,  be  complied  with  by  local  interests,  how- 
ever, the  sum  of  $153,707,  in  addition  to  the  funds  now  available, 
could  be  profitably  expended  in  the  fiscal  year  ending  June  30,  1911. 
in  prosecutions  of  the  16-foot  project  provisionally  adopted  by  saia 
acts. 

The  Annual  Report  of  the  Chief  of  Engineers  for  1904,  pages  3056- 
3069,  and  House  Document  No.  119,  Fifty-eighth  Congress,  second 
session,  contain  in  full  the  report  relating  to  the  existing  project. 
A  map  of  the  harbor  is  attached  to  the  House  document. 

July  1,  1908,  balance  unexpended 163, 126. 89 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement «  4, 428.  77 

July  1,  1909,  balance  unexpended 58, 698. 12 

July  1,  1909,  outstanding  liabilities 898. 04 

July  1,  1909,  balance  available 57, 800. 08 

July  1,  1909,  amount  covered  by  uncompleted  contracts 3, 598. 95 

Amount  (estimated)  required  for  completion  of  existing  project 248, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 ^153, 707. 00 

BLACK   RIVER,    ROUGE   RIVER,    AND   MONROE   HARBOR,    MICHIOAN. 

(a)  Mouth  of  Black  River. — ^An  extensive  bar  and  shoal  exists  in 
the  St.  Clair  Kiver  adjoining  the  mouth  of  the  Black.  The  bar  lies 
close  to  the  American  side  and  formerly  obstructed  the  approach 
to  the  Port  Huron  docks,  while  the  shoal,  forming  a  "middle  ground" 
nearly  50  acres  in  extent,  crowded  the  main  channel  in  a  sharp  curve 
close  to  the  Canadian  shore. 


•  Exclusive  of  $2.83,  refundment  of  overpayment,  which  has  been  deducted  from 
expenditures  during  the  fiscal  year. 

o  As  explained  in  the  text  of  the  report,  this  estimate  is  recommended  only  upon 
compliance  by  local  interests  with  the  conditions  imposed  by  ^e  acts  of  March  3»  1900, 
and  March  2, 1907. 
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The  original  project  submitted  in  1871  contemplated  the  removal 
of  this  bar  and  the  middle  ground  to  a  depth  of  15  feet,  at  an  esti- 
mated cost  of  $67,320.  The  work  was  begun  in  1872  and  completed 
in  1878  at  a  cost  of  $56,500. 

The  present  project  contemplates  dredging  to  a  uniform  depth  of 
16  feet  along  the  dock  front  of  Port  Huron  from  the  16-foot  curve 
above  to  the  same  curve  below  the  mouth  of  the  river,  the  plane  of 
reference  being  579.6  Work  was  begun  in  May,  1889,  and  finished 
in  1892,  when  authority  was  received  to  deepen  the  outer  border  of 
the  shoal  adjacent  to  the  main  channel  to  18  feet,  and  the  work  was 
done.  The  amount  expended  on  this  work  was  $29,348.58.  Opera- 
tions since  this  time  have  been  confined  to  maintenance,  $12,008.31 
having  been  expended  for  this  purpose  since  the  adoption  of  the 
present  project  to  June  30,  1909.  The  last  dredging  was  done  in 
1907,  when  the  16-foot  depth  was  restored. 

The  available  balance  will  be  applied  to  dredging  such  portion  of 
the  bar  as  may  prove  to  be  obstructive  to  navigation. 

As  a  result  of  the  work  heretofore  done,  through  navigation  for 
vessels  of  moderate  draft  has  been  greatly  facilitated,  and  entrance 
into  the  Black  River  proper  has  been  rendered  possible  for  this  class 
of  vessels.  This,  it  is  believed,  has  resulted  in  a  reduction  of  freight 
rates,  the  extent  of  which  could  not  be  ascertained. 

July  1,  1908,  balance  unexpended $2, 643. 11 

July  1,  1909,  balance  unexpended 2, 643. 11 

(6)  Rouge  River, — ^This  stream  originally  had  a  channel  depth' of 
from  10  to  17  feet  from  its  mouth  to  where  the  Wabash  Railroad 
bridge  crosses  it,  a  distance  of  about  3  miles. 

Under  the  provisions  of  the  river  and  harbor  act  of  August  5,  1886, 
a  survey  of  the  river  was  made  and  a  project,  dated  August  25,  1888, 
prepared  for  securing  a  channel  depth  of  16  feet  with  a  width  of  240 
feet  for  a  distance  of  800  feet  from  the  mouth,  and  thence  with  a 
width  of  100  feet  to  the  Wabash  Railroad  bridge,  the  plane  of  refer- 
ence being  575.  The  estimated  cost  was  $31,690.39.  The  work  of 
improvement  was  commenced  in  1888  and  completed  in  November, 
1892,  at  a  cost  of  $30,272.79. 

By  joint  resolution  approved  April  11,  1898,  Congress  authorized 
an  extension  of  the  improvement,  with  depth  of  13  feet,  up  to  the 
Maples  road,  a  distance  of  about  \\  miles  above  the  Wabash  Railroad 
bridge,  limiting  the  expenditure  to  $5,000.  The  river  was  dredged 
in  1900,  the  channel  being  made  50  feet  wide. 

The  project  for  this  river  was  modified  bv  act  of  March  2,  1907,  so 
as  to  provide  an  increase  in  depth  from  16  reet  to  21  feet  between  the 
mouth  of  the  river  and  the  first  bridge,  a  distance  of  about  1,400  feet; 
estimated  cost,  $3,575.  ^  Tl 

During  the  season  of  1907  the  channel  was  deepened,  in  accordance 
with  the  amended  project,  to  21  feet,  from  the  mouth  to  the  Solvay 
Company's  tunnel  just  below  the  Detroit  connecting  railroad  bridge. 

In  adclition  to  this  work,  the  channel  depth  of  16  feet  was  restored 
to  a  point  11,550  feet  above  the  mouth. 

Between  May  3  and  June  30,  1909,  dredging  was  done  under  con- 
tract and  a  narrow  channel  was  dredged  from  the  mouth  of  the  river 
to  the  Detroit  United  Railway  dock. 

The  funds  recently  appropriated  for  maintenance  have  only  been 
sufficient  to  open  up  a  narrow  channel.    An  estimate  to  fully  restore 
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the  channel  depths  and  widths  of  the  origmal  project  is  submitted  in 
the  report  of  the  district  officer.  The  appropriation  recommended, 
while  considered  sufficient  for  existing  commerce,  will  only  partially 
accomplish  this  result. 

The  amount  expended  on  the  work  of  the  existing  project,  as 
amended  to  the  close  of  the  fiscal  year  ending  June  30,  1909,  is 
$72,640.68,  of  which  $22,558.19  has  been  applied  to  maintenance. 

The  maximum  draft  that  can  be  carried  June  30,  1909,  from  the 
mouth  to  the  Solvay  tunnel  is  21  feet,  from  there  to  the  Wabash 
Railroad  bridge  14  feet,  from  there  tQ  the  Detroit,  Monroe  and 
Toledo  Railroad  bridge  13  feet,  and  10  feet  to  Maples  road.  The 
river  is  navigable  for  vessels  of  hght  draft  to  the  town  of  Dearborn,  15 
miles  above  the  mouth. 

The  amount  requested  will  be  devoted  to  maintenance  of  the 
channel. 

The  receipts  and  shipments  by  vessels  during  the  year  1908  amounted 
to  277,746  tons,  of  which  118,825  tons  were  iron  ore,  64,677  tons 
lumber,  and  30,080  tons  pulp  wood.  The  value  of  this  conmierce  is 
about  $1,505,271. 

As  a  result  of  the  improvement  the  area  available  for  manufactur- 
ing plants  in  the  vicinity  of  Detroit  has  been  greatly  extended,  and 
these  plants  have  been  enabled  to  receive  the  raw  materials  which 
they  use  without  transfer  or  transshipment.  As  a  consequence  the 
cost  of  the  raw  materials  has  been  greatly  reduced. 

The  channel  banks  of  this  river  are  low  and  ill  defined,  and  as  not 
only  the  banks  but  also  the  bed  are  composed  of  soft  material 
deterioration  of  the  dredged  channel  is  very  rapid.  While  therefore 
the  growing  importance  of  the  industries  which  rely  upon  the  use  of 
this  channel  renders  it  desirable  that  funds  for  periodical  dredging 
be  provided,  it  also  becomes  necessary  to  demand  that  the  owners 
of  the  riparian  property,  whose  value  is  greatly  enhanced  by  the 
improvement,  shall  be  called  upon  to  construct  proper  sand-tight 
docks.  Without  such  provision  recent  experience  shows  that  the 
channel  is  no  sooner  dredged  than  it  at  once  besrins  to  fill  up  from  the 
material  sucked  into  the  channel  by  the  propellers  of  passing  vessels. 
While  therefore  the  extent  of  the  commerce  demands  additional 
depth  in  the  lower  portion  of  the  channel,  future  appropriations  should 
be  coupled  with  the  condition  that  no  expenditure  be  made  by  the 
United  States  until  the  channel  banks  within  the  Umits  of  the  improve- 
ment have  been  properly  docked. 

The  effect  of  the  improvement  has  been  to  reduce  freight  rates  30 
to  50  per  cent  for  firms  actually  using  dockage  on  the  river. 


Receipts  and  shipments^  by  vessel,  Rouge  River. 


Calendar  year. 


1893 
18M 
18B5 
1896 
1887 
1808. 
1899 
1900 


Reoeived. 

ran*. 

73,732 

47,106 

113,066 

120,690 

115,087 

117,486 

02,631 

119,712 

Shipped. 

Tons. 

1,024 
2,905 
9,386 
10,250 
763 
4,600 

Calendar  year. 


1901 
1002 
1908 
1904 
1905 
1906 
1907 
1908 


Reoeived. 


Tom. 
105,533 
56,701 
125,272 
242,361 
284,140 
229,861 
248,544 
267,746 


Shipped. 


Tont. 

782 

10.000 

10,000 

6,808 


5,000 

5,000 

10,000 
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\e)  Monroe  Harbor. — ^The  harbor  of  Monroe,  Mich.,  is  within  the 
mouth  of  the  Raisin  River  at  the  western  extremity  of  Lake  Erie. 
In  its  natural  condition  the  river  flowed  into  the  lake  through  severml 
ponds  and  winding  creeks.  The  depth  of  water  at  the  deepest  mouth 
of  the  river  in  its  natural  condition  did  not  exceed  5  feet. 

The  original  project  for  the  improvement  of  Monroe  Harbor  was 
adopted  in  1834.  It  had  for  its  object  to  dredge  a  new  and  direct 
channel  100  feet  wide  and  10  feet  deep  from  the  lake  across  the  marsh, 
a  distance  of  4,000  feet,  to  the  portion  of  the  river  ordinarily  used  as 
a  harbor,  the  protection  of  the  entrance  into  the  lake  by  parallel  piers, 
726  feet  long  and  20  feet  wide,  extending  outward  to  a  depth  of  10 
feet  in  the  lake,  and  the  protection  of  the  sides  of  the  canal  by'  a 
revetment.  The  estimated  cost  of  the  work,  exclusive  of  dredging 
machine,  was  $55,885.  The  work  was  practically  completed  in  1845, 
a  depth  of  9  feet  being  obtained  to  a  point  just  below  the  docks  at 
Monroe.  Subsequently  the  city  of  Monroe  further  improved  the 
river  channel  by  cutting  a  canal  about  1,300  feet  long,  100  feit  wide, 
and  with  a  depth  of  from  13  to  16  feet,  across  a  bend  of  the  river. 
Subsequent  operations  consisted  in  repairing  and  extending  the  piers, 
repairing  the  canal  revetment,  and  in  dredging,  by  which  a  channel 
200  feet  wide  and  13  feet  deep,  extending  to  deep  water  in  the  lake, 
was  obtained. 

In  1905  a  double  line  of  piling  was  driven,  connecting  the  south  pier 
to  the  shore,  to  prevent  the  lake  from  breaking  through  into  the  canal, 
and  some  work  was  done  in  replacing  rotten  deck  timbers. 

During  the  summer  of  1908  generd  repairs  were  made  to  the  piers, 
placing  tnem  in  fair  condition. 

The  total  amount  expended  on  this  work  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1909,  is  $260,889.64,  of  which  $110,000 
was  applied  under  the  original  project.  It  is  impossible  to  separate 
the  portion  of  this  total  which  has  been  applied  to  maintenance. 
Dunng  recent  years  practically  all  expenditures  have  been  made  for 
that  purpose. 

The  amount  requested  will  be  devoted  to  maintenance. 

Ihe  channel,  beginning  at  the  outer  end,  consists  of  the  United 
States  canal,  4,000  feet  long,  with  an  available  depth  of  about  11 
feet.  Three  thousand  feet  farther  up  the  river  the  Monroe  City 
ship  canal  begins.  This  has  a  length  of  1,600  feet  and  a  depth  of 
10  feet.  From  the  upper  end  of  this  canal  to  the  city  wharves  is 
2,600  feet,  with  a  depth  of  8.5  feet.  The  stream  is  navigable  from 
the  lake  to  the  docks  at  Monroe  only,  a  distance  of  2  miles. 

This  harbor  can  not  accommodate  the  larger  class  of  vessels  used 
upon  the  lakes,  and  its  commerce  is  not  large,  amounting  in  the  year 
1908  to  9,150  tons,  valued  at  $75,000.  Of  this  amount  8,000  tons 
were  sand,  the  major  portion  of  the  balance  consisting  of  fish. 

The  commerce  of  tms  stream  is  too  small  to  have  any  effect  what^ 
ever  upon  freight  rates. 

CONSOLIDATED. 

July  1,  1908,  balance  unexpended $9, 348.25 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March3,  1909 10,000.00 

19, 348.  2S 
3une  30,  1909,  amount  expended  during  fiscal  year,  for  maint^ance  of  im- 
provement   12, 530. 17 
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July  1,  1909,  balance  unexpended !.  96,818l09 

July  1,  1909,  outotanding  liabilities 2, 642. 82 

July  1,  1909,  balance  available 4, 175.  74 

July  1,  1909,  amount  covered  by  uncompleted  contracts 746^.  79 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jime  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balimce  unex- 
pended July  1,  1909 21, 00ft  00 

CLINTON  BIVBB,  MICHIGAN. 

This  stream  empties  into  Anchor  Bay,  in  the  northwesterly  pari  of 
Lake  St.  Clair,  ana  before  improvement  had  a  channel  depth  of  about 
10  feet,  except  at  several  shoals,  over  which  but  5  or  6  feet  could  b^ 
carried,  and  a  broad  flat  at  the  mouth  with  a  general  depth  of  3  to  4 
feet. 

The  first  appropriation  for  the  improvement  of  this  river  wan 
made  August  30,  1852^  and  from  that  time  to  1886  occasional  appro-, 
priations,  amounting  m  all  to  $25,500,  were  made  and  expended  on. 
various  dredging  projects. 

In  1889  a  project  for  the  general  improvement  of  the  river  wm 
adopted,  to  cover  the  entire  river  from  the  mouth  to  Mount  Clemens, 
8  miles  upstream.  This  project  called  for  an  8-foot  channel,  a  piJle 
dike  extending  across  the  flat  at  the  mouth  to  the  10-foot  curve  in 
the  bay,  for  revetments. as  needed  above,  and  for  closing  the  main 
channel  and  making  a  straight  cut  through  Shoemakers  bend.  The 
estimated  cost  was  $25,000,  revised  and  amended  in  1888  and  1889  to 
$34,564.  The  project  was  completed  in  1893  with  the  expenditurf 
of  $34,546.26. 

Since  the  completion  of  the  project  there  has  been  $20,125.21 
expended  for  maintenance,  makii^  the  total  expenditure  since  adop* 
tion  of  present  project  to  June  30,  1909,  $54,671.47. 

In  1908  an  8-foot  depth  was  dredged  between  Market  and  Macomb 
Street  bridges.  Perioaical  dredring  is  required  for  maintenance, 
and  the  appropriation  recommenaed  will  be  so  applied. 

As  a  result  of  the  work  done  on  this  river,  a  channel  8  feet  in  depth 
has  been  secured  from  (h3  mouth  to  the  city  of  Mount  Clemens,  a  pile 
dike  has  been  built  along  th3  north  side  of  the  outer  channel,  and 
revetments  have  been  built  where  needed  in  the  river  above.  Th^ 
present  available  depth  throujghout  does  not  exceed  7  feet.  The 
river  is  navigable  for  small  boats  a  considerable  distance  above 
Mount  Clemens.  The  effect  of  the  improvement  on  frei^t  rates  can 
not  be  determined. 

There  were  received  and  shipped  during  the  year  1908,  27,567  tonii. 
of  freight,  consisting  mainly  of  coal,  logs,  lumber,  and  sand.  Thin 
is  valued  approximately  at  $150,000. 

Receipts  and  shipTnents  by  vessel. 


Calendar  year. 


Received. 


Shipped. 


Calendar  year. 


Received. 


1 

11 

1899 

1900 

mm 

1902 


Tons. 
30.749 
29,077 
29,086 
36,525 
32,410 
M,926 
83,868 


Toru. 
410 


282 


1903 

1904 

1905 

1906 

1907 

196B 


Ton». 
28,411 
22,878 
41,750 
25,616 
23,279 
37,890 


Shipped. 


•'4S7 

m 
lit 


536  BIVEB  AND  HABBOB  BILL. 

July  1,  1908,fbalance  unexpended $835. 28 

June  80,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 442. 75 

July  1,  1909/  balance  unexpended 392.  53 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 10, 000. 00 

DETROIT   RIVER,   MICHIGAN. 

•  •  • 

Before  improvement  the  shoalest  part  of  the  chaimel  through 
Detroit  River  was  at  Limekiln  Crossmg,  where  the  normal  depth 
was  from  12J  to  15  feet  over  a  bottom  of  solid  lock. 

The  water  surface,  usually  changing  slowly,  may  rise  or  fall  from 
a  few  inches  during  many  days  of  calm  weather  to  about  4  feet 
during  severe  storms  and  to  about  6  feet  during  short,  severe  hurri- 
canes, and  the  monthly  mean  may  change  as  much  as  2  feet  in  one 
year,  or  4  feet  in  forty  years. 

The  first  project  of  1874  provided  for  a  winding  channel  of  at  least 
20  feet  in  aepth,  over  300  feet  in  width;  modified  in  1883  so  as  to 
somewhat  straighten  such  channel;  in  1886  to  give  400  feet  width; 
and  in  1888  to  give  440  feet  in  width.  The  general  depth  above 
and  below  the  Limekiln  was  20  feet  or  more,  but  the  bed  of  the 
river  was  studded  with  large  bowlders  and  rocky  shoals,  which  lim- 
ited the  safe  navigable  depth  to  scant  15  feet  through  a  distance  of 
about  12  miles.  Accordingly  the  project  was  modified  and  extended 
in  1892  so  as  to  provide  for  the  removal  of  all  obstructive  shoals 
between  the  city  of  Detroit  and  Lake  Erie,  with  a  view  to  obtaining 
a  through  channel  with  a  least  width  of  600  feet  and  a  navigable 
depth  of  20  feet,  at  a  total  estimated  cost  of  $1,554,500,  as  adopted 
by  river  and  harbor  acts  of  July  13,  1892,  and  March  3,  1899,  and  as 
approved  by  the  War  Department  at  various  dates  from  1892  up 
to  July  3,  1899.  There  has  been  expended  on  previous  projects  and 
modifications  thereof  $1,554,500. 

The  present  project  was  adopted  by  the  river  and  harbor  act  of. 
June  13,  1902,  which  provides  for  a  channel  600  feet  wide  and  21  feet 
deep  from  Detroit  to  Lake  Erie.  The  estimate  for  the  work  was  in- 
creased (see  the  final  report  of  the  survey  directed  by  the  act  of  March 
3,  1899,  in  Annual  Report  of  the  Chief  of  Engineers  for  1905,  pp. 
2292-2296)  to  $3,750,000,  and  in  accordance  with  this  increase  tne 
river  and  harbor  acts  of  March  3,  1905,  and  March  2,  1907,  authorized 
the  continuation  of  the  improvement  to  the  extent  of  $700,000  in  addi- 
tion to  the  $1,750,000  originally  authorized.  All  of  this  money  has 
been  appropriated,  but  there  still  remains  to  be  provided  for  the  work 
$1,300,000.  On  November  12,  1904,  this  project  was  modified  to  per- 
mit of  slightly  shifting  the  location  of  the  proposed  channel  at  Bar 
Point  shoals,  mouth  or  Detroit  River,  without  mcreasinc  the  cost. 

The  river  and  harbor  act  of  March  2,  1907,  modified  the  present 
project  so  as  to  provide  for  two  channels — one  for  downboimd,  the 
other  for  upbouna  vessels,  past  Bois  Blanc  Island.  The  second  chan- 
nel, called  the  Livingstone  channel  (plan  B  of  the  report  on  survey), 
18  to  have  a  least  width  of  300  feet  out  to  Bar  Point,  and  800  feet 
thence  to  deep  water  in  Lake  Erie,  with  a  least  depth  of  22  feet. 
Work  on  this  chaimel  is  authorized  under  continuing  contracts  to  the 
extent  of  $6,670,950^  of  which  $1,095,950  is  yet  to  be  appropriated. 
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More  extended  information  may  be  found  as  follows:  Annual  Re- 

gorts  of  the  Chief  of  Engineers  for  1891,  pages  2794-2801  (special 
istory);  1896,  page  2758  (map),  and  1904,  pages  3140-3148;  also 
House  Document  No.  160,  Fifty-eighth  Congress,  second  session  (main 
channel  to  Wyandotte,  Mich.),  and  House  Document  No.  266,  Fiftv- 
ninth  Congress,  second  session  (ship  channel  connecting  waters  of  tne 
Great  Lakes). 

During  the  fiscal  year  work  has  been  prosecuted  along  Limekiln 
Crossing  range  and  Hackett  ranse  in  the  Amherstburg  channel,  and 
under  four  separate  contracts,  eacn  covering  one  of  the  four  sections  of 
the  Livingstone  channel.  About  70  per  cent  of  the  work  of  improving 
the  Amherstburg  channel  has  been  completed  and  35  per  cent  of  the 
Livingstone  channel. 

There  has  been  expended  to  June  30,  1909,  on  the  channel  now 
designated  as  Plan  ''A,"  $3,827,683.76, of  which  amount  $2,273,183.76 
was  applied  to  the  present  project,  adopted  in  1902.  The  amount 
expended  for  Livingstone  cnannel  is  $2,407,417.01.  None  of  these 
funds  have  been  applied  to  maintenance.  TJpon  the  completion  of 
the  work  now  under  contract  and  in  progress  on  the  channel  via 
Amherstburg,  that  part  of  the  project  will  oe  practically  completed, 
except  for  uie  sections  along  JBaUards  reef  and  Bar  roint  shoals. 
The  work  along  Ballards  reef  can  not  be  advantageously  done  until 
the  completion  of  the  entire  Livingstone  channel,  but  as  section  4 
of  the  Livingstone  channel  is  now  practically  completed  and  open  to 
navigation,  work  on  the  Amherstburg  channel  in  this  vicinity,  the  Bar 
Point  section  north  of  Detroit  River  light-house,  will  be  commenced 
this  season,  and  $250,000,  in  addition  to  available  balance,  can  be 
profitably  expended  for  this  work  by  June  30,  1911.  There  has  been 
appropriated  $5,575,000  for  the  Livingstone  channel,  and  $1,000,000 
in  adoition  to  available  balance  can  be  profitably  expended  to  June 
30,  1911. 

The  greatest  draft  which  can  be  carried  over  the  improved  channels 
Jime  30,  1909,  is  22.04  feet,  but  this  is  subject  to  change  consider- 
ably, the  mean  monthly  stage  for  November,  1908,  having  been  20.04 
at  this  place — Ballards  reef. 

GENERAL  mPBOYEMENT. 

July  1,  1908,  balance  unexpended |307, 482.  29 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement        130, 666. 05 

July  1,  1909,  balance  unexpended 176, 816. 24 

July  1,  1909,  outstanding  liabilities 38,762.00 

July  1,  1909,  balance  available 138,054.24 

July  1,  1909,  amount  covered  by  uncompleted  contracts 3, 222. 00 

Amount  (estimated)  required  for  completion  of  existing  project 1, 300, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 250, 000. 00 
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LIVINOSTONE  CHANNEL. 

July  1,  1908,  balance  unexpended |2, 061, 18L  10 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 3, 000, 000. 00 

5, 061, 18L  10 
June  30,  1900,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement      1, 893, 598. 11 

July  1, 1909,  balance  imexpended 3, 167, 582.  99 

July  1,  1909,  outstanding  luibilities 535, 77a  00 

July  1,  1909,  balance  available 2, 631, 812.  99 

July  1,  1909,  amount  covered  by  uncompleted  contracts. 3, 003, 168. 00 

Amount  (estimated)  required  for  completion  of  existing  project 1, 095, 950. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jime 
80,  1911,  for  works  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 1, 000, 000. 00 

CONSOLIDATED. 

July  1,  1908,  balance  unexpended |2, 368, 663. 39 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 3, 000, 000. 00 

5, 368, 663. 39 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement       2, 024, 264. 16 

July  1,  1909,  balance  unexpended 3,344,399.23 

July  1,  1909,  outstanding  liabilities 574, 532. 00 

July  1,  1909,  balance  available 2, 769, 867.  23 

July  1,  1909,  amount  covered  by  uncompleted  contracts 3, 006, 390. 00 

Amount  (estimated)  required  for  completion  of  existing  project 2, 395, 950. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911,  for  works  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1 ,  1909 1, 250,  OOa  00 

ROUGE   RIVER,    MICHIGAN. 

See  report  herein  under  heading:  ''Black  River,  Rouge  River,  and 
Monroe  Harbor,"  p.  531. 

SAGINAW   RIVER,    MICHIGAN. 

The  Saginaw  River  has  a  length  of  about  22  miles,  and  is  formed 
by  the  confluence  of  the  Tittabawassee  and  Shiawassee  rivers.  Prior 
to  improvement  the  entrance  to  the  river  was  obstructed  bv  a  bar 
in  Saginaw  Bay,  having  a  minimum  depth  of  about  9  feet.  Between 
the  mouth  and  Bay  City  the  depth  varied  from  15  to  30  feet.  Thence 
to  the  head  of  the  river  the  channel  was  obstructed  by  a  number  of 
bars,  having  7  feet  of  water. 

The  original  project  for  the  improvement  of  this  river  was  made 
in  1866,  and  contemplated  a  straight  channel  195  feet  wide  and  12 
feet  deep  across  the  bar  at  the  mouth.  This  was  completed  in  1869. 
In  1874  the  project  was  extended  to  include  the  improvement  of  the 
river  above  feay  City.  It  included  dredging  a  10-foot  channel  across 
the  bars  at  East  Saginaw  and  Carrollton,  and  the  construction  of  a 
pile  revetment  at  the  latter  place.    Later,  similar  improvements  at 
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Zilwaukee  bar,  New  York  Works  bar,  and  Willow  Island  were  added. 
The  cost  of  the  work  under  this  project  was  $219,000. 

In  1882  the  existing  project  was  adopted,  which  provides  for  a 
channel  200  feet  wide  and  14  feet  deep  from  Saginaw  Bay  to  and 
along  the  front  of  Bay  City,  and  thence  a  channel  of  same  width,  12 
feet  deep,  to  the  upper  limits  of  the  city  of  Saginaw,  the  datum  plane 
being  581.1;  estimated  cost,  $546,000.  By  the  river  and  harbor  act 
of  August  5,  1886,  the  improvement  of  the  west  channel  along  West 
Bay  (Sty  was  also  added  to  the  project. 

The  work  which  was  done  during  the  succeeding  years  resulted  in 
securing  a  channel  of  the  required  depth,  but  of  varying  widths.  On 
account  of  the  imstable  condition  oi  the  channel,  it  was  impossible 
to  complete  the  project  as  approved,  it  being  necessary  to  devote 

Periodically  a  portion  of  the  funds  to  restoring  the  depth  through 
ars  in  the  river,  which  were  formed  by  the  spring  freshets,  thus 
leaving  insufficient  funds  to  complete  the  improvement.  During 
1907  a  complete  survey  of  the  river  was  made  and  plans  were  formu- 
lated to  complete  the  project  as  far  as  possible  witn  the  fimds  avail- 
able. Work  was  begun  in  May,  1908,  imder  two  contracts,  and  work 
imder  the  last  contract  was  still  in  progress  at  the  close  of  the  fiscal 
year.  A  channel  14  feet  deep  and  200  feet  wide  was  secured  from  the 
mouth  of  the  river  to  Portsmouth  bridge  in  Bay  City,  and  12  feet 
deep  and  200  feet  wide  from  that  point  U>  Michigan  Central  Railroad 
bridge  in  Saginaw;  thence  to  Center  Street  Bridge  being  made  150 
feet  wide  and  12  feet  deep.  The  portion  from  the  Michigan  Central 
Railroad  bridge  to  the  head  of  the  river  has  not  as  yet  been  com- 
pleted to  the  project  depth  and  width.  A  survey  of  the  bar  in  the  bay 
was  made  duiring  the  month  of  May,  1909,  and  it  was  foimd  that  the 
dredged  channel  had  filled  in  considerably  at  the  sides  and  that 
dredging  was  necessary  to  restore  the  channel  called  for  by  the  proj- 
ect.    It  is  proposed  to  do  the  work  by  contract  at  an  early  date. 

The  amoimt  expended  on  the  existmg  project  to  June  30,  1909,  is 
$703,156.52.  In  the  past  no  attempt  has  been  made  to  separate  the 
cost  of  maintenance  from  that  of  original  improvement,  so  that  it  is 
impossible  now  to  separate  these  items. 

The  available  balance  and  the  additional  funds  reauested  will  be 
expended  for  maintenance  of  the  improved  channel  ana  the  necessary 
inspection  and  engineering. 

Saginaw  River  is  navigable  for  a  distance  of  22  miles  from  the 
mouth. 

The  volume  of  commerce  benefited  by  the  improvement  has  been 
decreasing,  due  to  the  decrease  in  the  lumber  trade  in  the  Saginaw 
Valley.  The  value  of  the  commerce  carried  in  1908  is  approximately 
$3,735,203,  and  it  consisted  mainly  of  lumber,  coal,  stone,  cement, 
and  salt. 

The  precise  eflfect  of  the  improvement  upon  freight  rates  can  not 
be  stated.  It  is  imdoubted,  however,  that  freight  rates,  both  to  Bay 
City  and  Saginaw,  have  been  materially  lowered  by  the  existence  of 
the  improved  channel. 
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Receipt*  and  skipmetU*  by  ve$9el. 


Calendar  year. 


1803. 
1894. 
1895. 
1896. 
1897. 
1898. 
1899. 
1900. 


Received. 


Tont. 
651,163 


391.751 
471,106 
995.960 
1,126.891 
728.029 
482,253 


Shipped. 


Tont, 
1,060.298 
1,106.307 
347,146 
240,496 
354.860 
364,561 
311.647 
402,827 


Calendar  year. 


1901. 
1902. 
1903. 
1904. 
1906. 
1906. 
1907. 
1908. 


Beoelyed. 


Tout, 
1,250.292 
1,012.620 
350,779 
264,066 
227,226 
274,245 
254,897 
243,491 


Shipped. 


Tana. 
694,741 
106.409 
17,099 
13,010 
14,161 
18,869 
20,675 
31,167 


July  1,  1908,  balance  unexpended 1101,715.04 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 : 26,000.00 

June  30,  1909,  amount  expended  during  fiacal  year:  ' 

For  works  of  improvement $54,079. 82 

For  maintenance  of  improvement 27, 039. 90 

81, 119. 72 

July  I,  1909,  balance  unexpended 45,595.32 

July  1,  1909,  outetanding liabilities 11,340.08 

July  1,  1909,  balance  available 34,255.24 

July  1,  1909,  amount  covered  by  uncompleted  contracts 76L  60 

Amount  (estimated)  required  for  completion  of  existing  project 25, 200. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  oi 
the  balance  unexpended  July  1,  1909 25,000.00 

WATERWAY   ACROSS   KEWEENAW   POINT,  MICHIGAN. 

The  following  report  of  the  Board  of  Engineers  on  a  recent  survey 
is  concurred  in  oy  the  Chief  of  Engineers  and  printed  in  House  Docu- 
ment No.  325,  Sixtieth  Congress,  m^t  session: 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington  f  D,  C,  November  11,  1907. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

The  district  officer  presents  a  plan  and  estimate  for  a  harbor  of  refuge  at  the  eastern 
entrance  of  Keweenaw  Canal,  Michigan,  which  involves  the  widening  of  the  present 
channel  to  a  width  of  800  feet  for  a  length  of  about  one-half  mile,  the  construction  of  a 
mooring  pier  2,000  feet  in  length  along  the  western  edge  of  the  basin  thus  formed,  and 
the  acquisition  of  certain  lands  necessary  in  carrying  out  the  proposed  plan.  The 
total  cost  of  the  project  is  $210,000. 

This  plan  will  afford  facilities  for  tying  up  at  the  pier  about  twenty  vessels  of  average 
size  and  at  the  same  time  leave  room  enough  for  any  vessel  to  turn  around.  By  the 
construction  of  such  a  harbor  the  congestion  at  the  other  end  of  the  canal  will  be 
relieved,  and  vessels  south  bound  can  he  here  durine;  stress  of  weather  and  start  upon 
their  journey  as  soon  as  the  conditions  become  favorable,  whereas  at  present  they  must 
lie  at  the  other  end  of  the  canal,  where  weather  conditions  eajst  of  Keweenaw  Point 
can  not  be  observed. 

In  the  opinion  of  the  Board  the  cost  of  the  work  is  not  unreasonable  when  the  exten- 
sive navigjation  interests  and  the  benefits  to  general  lake  commerce  expected  from  the 
proposed  improvement  are  considered.  It,  therefore,  believes  it  to  be  desirable  for 
the  United  States  to  undertake  the  work,  and  recommends  the  adoption  of  the  general 
project  proposed  by  the  district  officer,  leaving  the  details  to  be  determined  at  the  time 
of  construction.  The  Board  recommends,  in  addition,  that  no  expenditures  for  the 
work  be  made  unless  the  land  needed  can  be  acquired  at  a  reasonable  cost,  either  by 
purchase  or  condemnation. 

For  the  Board:  D.  W.  Lo&kwood, 

Colonel f  Corps  of  Engineers, 
Senior  Member  of  the  Board, 
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Commerce. — ^During  the  navigation  season  of  1906  the  commerce 
through  this  waterway  amounted  to  2,632,355  tons  of  freight,  valued 
at  $102,846,779,  and  72,400  passengers.  The  increase  in  &eight  ton- 
nage over  tnat  of  the  preceding  year  amounted  to  9  per  cent. 

The  number  of  vessels  using  this  waterway  in  the  same  year  was 
3;567,  having  a  net  registered  tonnage  of  2,454,414. 

The  execution  of  improvements  to  this  waterway,  by  enlargement 
of  the  channel  and  protection  of  the  entrances,  since  the  acquirement 
of  title  by  purchase  in  1891,  has  been  followed  by  a  rapid  increase  in 
the  amount  of  vessel  commerce  transacted  up  to  the  year  1902.  It 
then  fell  off  temporarily  for  the  next  two  years,  but  has  been  increas- 
ing again  since  then,  and  was  greater  in  1906  than  in  any  year  pre- 
vious. As  far  as  can  be  judged  from  the  past  history  of  this  canal 
and  the  development  of  business  in  the  northwest  territory  which 
makes  use  of  the  Great  Lakes  waterway,  there  is  likely  to  be  a  further 
increase  in  the  number  of  vessels  and  volume  of  freight  through  the 
Keweenaw  waterway,  and  of  vessels  running  there  for  shelter.  The 
execution  of  the  improvement  contemplated  would  not  only  give 
greater  accommodation  to  present  commerce,  but  would  probably 
mduce  other  vessels  to  make  use  of  this  waterway  that  now  pass 
around  the  end  of  Keweenaw  Point. 

The  only  mooring  piers  in  this  waterway  that  are  free  for  the  use  of 
navigators  are  at  the  Lily  Pond  harbor  of  refuge,  and  this  is  at  a  dis- 
tance of  24  miles  from  the  Keweenaw  Bay  entrance. 

MENOMINEE  HABBOB  AND  BIVEB,   MICHIGAN   AND   WISCONSIN. 

Prior  to  act  of  June  13,  1902,  the  harbor  and  river  constituted  two 
works.    By  this  act  they  were  consolidated. 

(a)  Harbor. — Original  depth  of  channel,  about  5  feet;  width,  200 
feet.  The  original  project,  adopted  in  1871,  provided  for  two  par- 
allel piers,  400  feet  apart,  extending  to  the  16-foot  contour  in  Green 
Bay,  and  for  a  channel  15  feet  deep  between  them,  modified  as  fol- 
lows: 1874,  extending  piers  to  17-foot  contour;  1890,  increasing 
depth  to  17  feet;  1899,  increasing  depth  to  20  feet.  Amount  ex- 
pended on  original  and  modified  projects,  $234,344.77. 

(6)  River. — Original  navigable  depth,  5  feet.  The  original  proj- 
ect, adopted  in  1890,  provided  for  a  channel  200  feet  wide  and  17  feet 
deep,  modified  as  follows:  1892,  width  at  upper  end  reduced  to  100 
feet;  1896,  formation  of  a  turning  basin  250  feet  wide,  600  feet  long, 
17  feet  deep  at  upper  end  of  channel,  and  extending  channel  425  feet 
for  a  width  of  75  feet.  Amount  expended  on  original  and  modified 
projects,  $114,414.15. 

(c)  Harbor  and  river. — ^The  existing  project,  adopted  bv  act  of 
Congress  approved  June  13,  1902,  provides  for  increasing  the  depth 
to  20  feet,  at  an  estimated  cost  of  $60,000.  Under  a  provision  of  the 
act  of  March  3,  1905,  the  existing  project  was  modified  by  omitting 
therefrom  the  improvement  of  all  that  portion  of  the  Menominee 
River  above  and  to  the  westward  of  Ogden  Street  Bridge. 

The  amount  expended  on  the  work  of  existing  project  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1909,  was  $55,275.52,  of  which 
amount  $17,023.83  was  applied  to  maintenance.  Of  this  amount 
$3,514.17  was  derived  from  miscellaneous  sources. 

There  have  been  no  operations  during  the  fiscal  year  except  taking 
soundings  in  the  harbor  and  river.    The  expenditures  during  the 
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fiscal  year  have  been  for  taking  soundings,  repairs  and  purchase  of 
plant,  and  for  general  supervision.  ^  ^ 

The  existing  project,  as  modified,  was  completed  in  1903.  Sinee 
then  the  expenmtures  have  been  for  maintenance. 

The  maxmiimi  draft  that  could  be  carried  June  30,  1909,  over  the 
shoalest  part  of  the  locality  under  improvement  was  about  17^  feet. 
The  mean  annual  variation  of  level  or  water  surface  is  about  1  foot. 

The  Menominee  River  is  navigable  for  a  distance  of  about  2  miles 
from  its  mouth. 

Commercial  statistics  for  1908. — ^Arrivals  of  vessels,  693;  ship- 
ments and  receipts,  269,507  net  tons.  The  approximate  value  of 
the  exports  and  imports  for  port  of  Marinette,  Wis.,  is  $2,358^396; 
that  for  the  port  of  Menominee,  Mich.,  could  not  be  obtained.  The 
volume  of  commerce,  while  large,  is  not  increasing. 

It  is  believed  that  the  project  has  a  material  effect  in  controlling 
freight  rates  on  bulk  commodities,  such  as  coal,  grain,  and  liunber, 
both  locally  and  for  transshipment. 

It  is  proposed  to  apply  the  amoimt  estimated  as  a  profitable  ex- 
penditure in  fiscal  year  ending  June  30,  1911,  in  repairs  of  piers  and 
dredging  for  restoration  of  channel. 

July  1,  1908,  balance  unexpended $5,944.71 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved  March 
3,1909 4,00a00 

9,944.71 
June  30, 1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement      2,044.98 

July  1, 1909,  balance  unexpended 7,899.73 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balimce  unex- 
pended July  1 ,  1 909  20, 000. 00 

HARBOR   AT   ASHLAND,  WIS. 

Ashland  Harbor  is  located  at  the  head  of  Chequamegon  Bay,  and 
originally  had  no  protection  from  the  waves  which  rolled  into  tne  bay 
nor  from  waves  generated  within  the  bay  itself  by  storms. 

The  natural  depth  at  the  entrance^  and  through  the  bay  up  to  the 
vicinity  of  the  present  harbor  line  along  a  lar^e  part  of  the  city  front, 
was  at  least  19  feet  at  mean  low  water,  requiring  no  dredging  except 
for  private  slips,  but  for  the  southwest  part  of  the  city  front  shoaler 
water  is  found,  which  required  the  dredging  of  a  public  channel  in 
front  of  the  harbor  line. 

The  original  project,  approved  December  7,  1888,  and  modified 
February  9,  1889,  was  for  the  constructing  of  a  pile,  slab,  and  rock 
breakwater  8,000  feet  long,  and  for  dredging  a  channel  in  front  of  the 
wharves  of  the  city. 

The  original  estimates  of  cost  were,  for  dredging,  $65,540;  for 
breakwater,  $165,760. 

The  act  of  March  3,  1899,  added  to  this  project  b^  authorizing  an 
extension  of  the  breakwater  to  the  shore,  thus  requiring  the  ultimate 
construction  of  10,200  feet  of  breakwater.  The  emergency  river  tjni 
harbor  act  of  June  6,  1900,  provided  that  the  appropriation  already 
made  should  be  expended  in  Duilding  a  shore  spur  4,700  feet  in  leoagth 
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from  a  point  2,600  feet  east  of  the  prolongation  of  the  present  break- 
water and  parallel  thereto.  This  again  cnanged  the  project,  addixi^ 
greatly  to  tne  total  length  of  breakwater  to  be  constructed  and  largely 
to  the  total  expense. 

The  total  amount  expended  on  this  project  and  its  modifications  up 
to  the  close  of  the  fiscal  year  ending  June  30,  1909,  not  including  out- 
standing Uabihiies,  is  $456,820.22,  of  which  amount  $261,555.06  has 
been  appUed  to  the  maintenance  of  the  improvement. 

Under  this  project  and  its  two  modifications  there  have  been  con- 
structed 7,454  feet  of  breakwater  on  the  original  line  and  842  feet  on 
the  line  fixed  by  the  act  of  June  6,  1900. 

Of  the  7,454  reet  on  the  original  line  91  feet  is  detached  and  uncom- 
pleted work  near  shore,  and  7,363  feet  is  completed  breakwater  in  one 
piece. 

The  pile,  slab,  and  rock  breakwater  on  the  original  line  is  in  very 
poor  condition,  and  has  reauired  large  expenditures  for  maintenance. 

The  work  of  revetting  tnis  structure  with  riprap  so  as  to  form  a 
permanent  rubble-mound  breakwater,  with  the  old  structure  for  a 
nearting,  was  begun  in  May,  1903,  and  has  continued  with  more  or 
less  work  each  year  up  to  the  present  date,  under  three  successive 
contracts.  Uncler  eacn  of  these  contracts  the  plant  was  small  and 
the  rate  of  progress  rather  slow,  but  the  low  prices  obtained  under 
competitive  bids  compensated  in  a  measure  for  the  greater  length  of 
time  required.  A  diagram  showing  the  method  of  reenforcing  the 
breakwater  may  be  seen  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1905,  page  1992. 

Operations  for  tne  fiscal  vear  consisted  in  the  continuation  of  the 
wort  of  revetment  of  the  breakwater,  on  the  above-described  plan, 
from  July  1,  1908,  to  November  18,  when  the  existing  contract 
was  completed.  The  results  accomplished  during  this  period  was 
the  revetment  of  a  linear  distance  of  1,623  feet  of  the  breakwater, 
which  required  the  placing  of  43,116  tons  of  rock,  at  a  contract  cost 
of  99  cents  per  ton,  or  $42,684.84.     This  work  is  for  maintenance. 

On  June  30,  1909,  the  total  distance  revetted  was  6,905  feet, 
which  is  94  per  cent  of  the  entire  length  of  the  present  breakwater. 

The  work  done  gives  a  protected  area  of  aoout  1,600  acres  and 
affords  safe  anchorage  and  dockage  for  a  distance  of  3  miles  along 
the  city  front. 

The  usefulness  of  the  breakwater  was  in  evidence  when  the  north- 
east storm  of  September  2-3,  1905,  caused  considerable  damage  to  the 
village  of  Washburn,  across  the  bay  frqm  Ashland,  breaking  in  10  of 
the  doors  of  the  large  flour  shed  or  the  Northwestern  Railway  Com- 
pany and  cutting  away  the  embankment  of  the  railroad  approach, 
while  the  numerous  docks  along  the  Ashland  Harbor  front,  under  the 
protection  of  the  breakwater,  escaped  injury.  This  storm  seriously 
damaged  the  breakwater  itself  along  the  portions  which  had  not  been 
strengthened  by  the  rock  embankment. 

Dredging  by  the  Government  in  the  years  1897,  1903,  and  1907 
constructed  a  channel  which  has  a  length  of  5,760  feet  and  extends  in 
front  of  the  existing  wharves  of  the  city  where  the  original  depth  of 
water  was  not  already  sufficient  for  navigation.  This  channel  now 
has  a  width  of  80  to  120  feet  for  a  depth  of  20  feet  or  more  at  mean 
low  water  and  a  somewhat  greater  width  for  an  18-foot  depth.  The 
width  is  not  as  great  as  it  should  be. 
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The  dredgings  from  this  channel  have  been  deposited  alongside  the 
government  breakwater  to  form  an  earth  embankment  and  lessen  the 
amount  of  rock  required  for  the  revetment. 

Easterly  from  the  dredged  channel  the  natural  depth  of  the  bay  in 
front  of  the  harbor  line  is  a  little  more  than  19  feet  at  mean  low  water 
and  sufficient  for  the  present  needs  of  commerce. 

The  usual  variation  of  level  of  the  water  surface  is  from  about  0 
to  4- 1  foot,  referred  to  mean  low  water. 

The  conmierce  of  this  port  carried  by  vessels  consists  principally  of 
iron  ore  and  lumber  exported,  and  coal,  mineral  oil,  and  general  mer- 
chandise imported.  (With  the  commerce  of  Ashland  are  mcluded  the 
towns  of  Washburn  and  Bayfield,  unless  otherwise  stated.) 

The  commerce  has  increased  during  the  twenty-two  years  the  har- 
bor has  been  imder  improvement  by  the  United  States  from  892  ar- 
rivals and  clearances,  with  cargo  tonnage  of  1,400,000  tons  (of  2,000 
pounds),  in  1887,  to  1,490  arrivals  and  clearances,  with  cargo  tonnage 
of  3,658,530  tons  (of  2,000  pounds),  valued  at  $17,738,143,  in  1908. 
The  total  conmierce  from  1887  to  1908,  inclusive,  is  estimated  at 
73,607,250  tons  (of  2,000  pounds),  valued  at  $526,624,067,  exclusive 
of  logs  towed  in  rafts. 

The  total  expenditures  by  the  Government  for  this  harbor  to  date 
are  only  one-eleventh  of  1  per  cent  of  the  value  of  the  vessel  freight 
received  and  shipped  during  the  period  covered  by  these  expendi- 
tures. 

The  annual  expense  of  government  improvements  at  this  harbor^ 
consisting  of  mamtenance,  interest,  and  depreciation,  is  approxi- 
mately $23,605  and  amoimts  to  $0,006  per  ton  of  the  vessel  freight 
for  1908  (for  Ashland  alone),  to  one-tenth  of  1  per  cent  of  the  value  of 
this  freight,  and  to  one-third  of  1  per  cent  of  tne  saving  in  the  cost  of 
transportation  on  the  same  freight,  by  water  as  compared  with  rail 
rates.  Further  details  of  these  comparisons  may  be  seen  in  Table  4, 
Appendix  1 1  5,  of  this  report. 

Effect  of  project  on  freight  rates:  The  estimated  saving  in  cost  of 
transportation  by  water  over  that  by  rail  is  $1.94  per  ton,  which  is 
more  than  $6,000,000  for  the  business  of  this  port  in  1908.  (See 
also  page  633  of  Aiinual  Report  of  Chief  of  Engineers  for  1908,  and 
Table  3  of  Appendix  J  J  5,  Keport  for  1909.) 

The  protection  to  the  commerce  of  Ashland  alone  afforded  by  gov- 
ernment improvements  is  fully  stated  in  another  part  of  this  report. 

The  extension  of  the  breakwater  for  a  distance  of  637  feet  to  the 
west,  as  required  for  completion  to  the  projected  length  of  8,000  feet, 
has  been  delayed  for  some  years  past  in  order  to  strengthen  the  por- 
tion already  built.  It  is  now  believed  that  the  execution  of  this  ex- 
tension should  be  taken  up  at  once.  The  district  officer  has  submitted 
an  estimate  for  this  extension,  in  which  the  details  of  the  original  plan 
are  changed  so  as  to  substitute  for  the  original  piles  and  slaos  a 
rubble  mound,  resting  on  a  fill  of  earth  from  dredrings  deposited 
without  cost  to  the  United  States,  the  rubble  mouna  to  be  built  of 
rough  quarried  stone,  and  of  simple  construction,  and  to  be  termin- 
ated at  the  west  end  by  a  pierhead  built  of  timber,  rock,  and  concrete, 
for  a  landing  and  for  a  suitable  finish  to  the  breakwater,  and  to  pro- 
vide a  base  for  a  light-house  and  fog  si^al.  The  cost  of  this  exten- 
sion is  estimated  at  $50,172.  The  origmal  estimate,  for  the  pUe  and 
slab  construction,  was  $25,811,  but  at  current  prices  this  would  be 
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increased  to  $64,974,  so  that  the  proposed  modification  in  detail  is 
a  desirable  one  on  account  of  both  permanency  and  economy.  It 
Las  accordingly  been  adopted  by  this  office. 

The  amount  estimatea  as  a  profitable  expenditure  in  fiscal  year 
ending  June  30,  1911,  will  be  applied  as  follows:  . 

For  improvement  to  widen  channel  to  200  feet $25, 000 

For  extending  breakwater  637  feet  (in  part) 35, 000 

Total  for  improvement 60, 000 

For  maintenance  and  contingencies  (in  addition  to  unexpended  balance). . .      5, 000 

The  additional  work  proposed  is  for  the  purpose  of  extension  of 
'benefits  to  navigation  and  commerce. 

July  1, 1908,  balance  unexpended $64,412.84 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 25,000.00 

89, 412. 84 
June  30, 1909,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 66, 733. 06 

July  1,  1909,  balance  unexpended 32,679.78 

July  1 ,  1909,  amount  covered  by  uncompleted  contracts 25, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project 311, 500. 00 


/ 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  imexpended  July  1,  1909 65, 000. 00 

The  river  and  harbor  act  of  March  3, 1909,  authorized  a  preliminary 
^examination  of  ''Ashland  Harbor,  with  a  view  to  widening  the  chan- 
nel to  four  hundred  feet,  or  to  such  width  as  mav  be  deemed  suitable 
for  the  needs  of  commerce."  Following  is  the  letter  of  the  Chief  of 
Engineers  submitting  the  report  thereon: 

War  Department, 
Office  of  the  Chief  of  Engineers, 

WaskingtoTiy  January  IS^  1910, 

Sm:  I  have  the  honor  to  eubmit  herewith,  for  transmission  to  Congress,  reports  by 
Lieut.  Col.  G.  D.  Fitch,  Corps  of  Enpneers,  dated  June  2,  1909,  on  preliminary  ex- 
amination, and  October  15,  1909,  with  plan  and  estimate  of  cost  of  improvement, 
called  for  by  the  river  and  harbor  act  approved  March  3,  1909,  of  Ashland  Harbor, 
Wisconsin,  with  a  view  to  widening  the  channel  to  400  feet,  or  to  such  width  as  may 
be  deemed  suitable  for  the  needs  of  commerce;  also  a  supplementary  report,  dated 
December  3,  1909,  regarding  terminal  and  transfer  facilities  at  this  locality. 

The  project  for  improvement  of  this  harbor  by  the  Government  provides  for  build- 
ing a  breakwater  ana  for  dredging  a  channel  in  front  of  the  wharves  of  the  city,  the 
dimensions  of  the  channel  not  being  defined  by  the  project.  This  channel  is  now 
about  5,760  feet  long  and  has  a  width  of  80  to  120  feet,  with  a  depth  of  20  feet  or 
more  at  low  water  and  a  somewhat  greater  width  for  an  18-foot  depth. 

The  district  officer  submits  an  estimate  in  the  sum  of  $46,224  for  widening  the  chan- 
nel to  200  feet,  and  a  second  estimate  ot  cost  in  the  sum  of  $112,968  for  widening  the 
channel  to  400  feet.  He  believes  that  the  proposed  widening  to  200  feet  is  desirable 
and  should  be  executed  at  once.  The  further  widening  to  40O  feet  he  deems  inadvis- 
able at  present,  but  believes  this  work  should  be  authorized,  so  that  it  can  be  under- 
taken without  lurther  change  of  project  whenever  the  necessities  of  commerce  require 
it.  The  division  engineer  concurs  in  the  former  but  not  in  the  latter  recommendation. 
In  the  opinion  of  the  Board  of  Engineers  for  Rivers  and  Harbors  the  expenditure  of 
$46^224  in  widening  this  channel  to  200  feet,  and  an  annual  outlay  of  about  $1,000  for 
maintenance,  are  justified  in  the  interests  ot  commerce  and  navigation,  and  it  recom- 
mends that  the  project  for  the  improvement  of  Ashland  Harbor  oe  modified  accord- 
ingly. The  Board  does  not  favor  the  further  widening  of  the  channel  as  part  of  the 
approved  project  until  its  necessity  shall  have  become  more  apparent. 

S.  Kep.  527,  61—2 35 
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I  concur  in  the  recommendation  of  the  Board  of  Engineers  for  Rivers  and  HarbocB. 
Except  as  considered  in  the  supplementary  report,  there  are  no  questions  of  termi- 
nal facilities,  development  of  water  power,  or  similar  subjects  involved  in  the  consid- 
eration of  this  subject. 

Very  respectfully,  W.  L.  Marshall. 

Chief  of  Engineeri,  U.  8,  Armjf, 
The  Sbcsbtabt  of  Wab. 

GBEEN   BAY  HABBOB,   WISCONSIN. 

This  work  consists  of  two  improYed  channels — first,  from  the 
mouth  of  Fox  River  northerly  to  the  21-foot  contour  in  Green  Bay; 
second.  Fox  River  below  Depere  to  the  southerly  limits  of  the  city 
of  Green  Bay.  The  intervenmg  pool  in  Fox  River,  connecting  these 
channels,  has  a  natural  depth  of  from  25  to  40  feet  and  requires  no 
improvement.  The  outer  channel  was  originally  circuitous  and  nar- 
row, with  an  available  depth  of  11  feet.  The  original  navigable 
depth  of  the  inner  channel  was  also  11  feet. 

The  original  project  for  outer  channel,  adopted  in  1866,  provided 
for  dredging  a  channel  200  feet  wide,  13  feet  deep,  and  8,800  feet 
long,  and  for  revetting  about  650  feet  of  same  at  Grassy  Island,  mod- 
ified as  follows:  1872,  straightening  channel  and  increasing  depth 
to  14  feet;  1874,  depth  15  feet,  length  11,600  feet;  1892,  depth  17  feet, 
length  16,500  feet;  1897,  increasing  width  at  entrance  to  500  feet. 

The  ordinal  project  for  inner  channel,  adopted  in  1892,  provided 
for  dredging  a  channel  150  feet  wide  and  13  feet  deep,  modified  as 
follows:  1896,  increasing  depth  to  17  feet. 

These  channels  were  completed  by  the  expenditure  of  $405,945.18. 

The  existing  project,  adopted  by  Congress  by  act  approved  June 
13,  1902,  provides  for  increasing  the  depth  of  the  out«r  channel  to 
20  feet,  at  an  estimated  cost  of  $105,600.  It  also  provides  for  main- 
tenance of  existing  works. 

The  amount  expended  on  the  work  of  existing  project  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1909,  was  $125,275.77,  of 
which  amount  $22,936.05  was  applied  to  maintenance. 

The  expenditures  during  the  fiscal  year  have  been  for  dredging  for 
restoration  of  both  outer  and  inner  channels,  for  taking  soundings,  and 
for  general  supervision. 

The  approved  project  was  completed  in  1903.  Since  then  all  ex- 
penditures have  been  for  maintenance. 

The  maximmu  draft  that  could  be  carried  June  30,  1909,  was  about 
19  feet  in  the  outer  channel  and  11^  feet  in  the  inner  channel.  The 
mean  annual  variation  in  level  of  water  surface  is  about  1  foot.  Con- 
'  necting  with  the  upper  end  of  the  inner  channel  at  Depere,  Wis.,  Fox 
River  is  navigable  by  canals  and  slack-water  navigation  to  Portage, 
Wis.,  a  distance  of  156  miles. 

Commercial  statistics  for  1908, — ^Arrivals  of  vessels,  1,381;  ship- 
ments and  receipts,  659,077  net  tons.  The  approximate  value  of  ex- 
ports and  imports  could  not  be  ascertained. 

The  commerce  of  Green  Ba^  is  large  and  of  a  general  character. 

It  is  believed  that  the  project  has  a  material  effect  in  controlling 
freight  rates  on  bulk  commodities,  such  as  coal,  grain,  and  lumber, 
both  locally  and  for  transshipment. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure in  fiscal  year  ending  June  30, 1911,  in  maintenance  of  chan- 
nels and  existing  works. 
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July  1,  1908,  balance  unexpended 12, 688. 32 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 12,000.00 

14, 688. 32 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 4, 778. 38 

July  1,  1909,  balance  unexpended 9, 909.  94 

July  1,  1909,  outstanding  liabilities 1, 915. 00 

July  1,  1909,  balance  available 7, 994. 94 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  baltmce  unex- 
pended July  1,  1909 40, 000. 00 

KENOSHA   HARBOR,  WISCONSIN. 

The  original  depth  of  water  at  the  mouth  of  Pike  Creek  varied  from 
nothing  to  4  feet,  and  the  present  harbor  was  not  available  for  pur- 
poses of  commerce. 

The  original  project,  adopted  in  1852,  provided  for  a  channel  13 
feet  deep  between  parallel  piers  150  feet  apart,  modified  as  follows: 
1866,  provided  for  a  navigable  channel!  6  leet  deep;  1889,  provided 
for  extending  north  pier  300  feet  and  south  pier  600  feet,  and  for 
channel  16  feet  deep;  1890,  provided  for  dreagjing  in  ^* The  Basin;" 
1899,  provided  for  extending  the  south  pier,  increasing  the  width 
between  piers  to  250  feet  by  rebuilding  the  north  pier,  building  600 
feet  of  breakwater,  and  increasing  the  depth  in  channel  and  basin  to 
21  feet  and  20  feet,  respectively;  1902,  provided  for  extending  the 
breakwater  100  feet  shoreward.  The  original  project  as  modified 
was  completed  in  1900,  with  the  exception  of  100  feet  extension  to 
breakwater.  The  total  amount  expended  thereon,  including  main- 
tenance up  to  the  time  of  adoption  of  present  project,  is  $475,815.37. 

The  existing  project,  adopted  by  Congress  March  2,  1907,  provides 
for  maintenance  of  21 -foot  entrance  channel,  20-foot  basin,  and  exist- 
ing works,  and  for  an  extension  of  200  feet  to  the  landward  end  of 
the  breakwater.     Estimated  cost,  $22,000. 

The  total  amount  expended  on  the  work  of  existing  project  up 
to  the  close  of  the  fiscal  year  ending  June  30,  1909,  is  $23,046.40. 
Of  this  amount  $14,350.18  was  for  maintenance. 

The  expenditures  during  the  fiscal  vear  have  been  for  extension  of 
north  breakwater,  for  dredging,  and  for  general  supervision. 

The  foundation  for  breakwater  extension  is  completed,  and  the  crib 
has  been  built  but  not  yet  sunk  in  plare.  The  channel  and  the  basin 
have  been  dredged. 

The  approved  project  is  completed  with  the  exception  of  sinking  a 
crib  in  extension  of  breakwater  and  building  superstructure  thereon. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  was  about 
19  feet.  The  usual  mean  annual  variation  of  level  of  water  surface 
is  about  1  foot. 

Connecting  with  the  western  terminus  of  the  Government  improve- 
ment, Pike  Creek  is  navigable  for  a  distance  of  about  2,500  feet. 

Commercial  statistics  for  1908, — Arrivals  of  vessels,  359;  shipments 
and  receipts,  58,545  net  tons.  The  approximate  value  of  the  exports 
and  imports  could  not  be  ascertained.  The  commerce  is  not  large 
in  volume  and  is  rliieflv  of  a  local  character. 
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'     It  is  believed  that  the  project  has  a  considerable  effect  in  control- 
!ling  freight  rates  not  only  on  coal  for  local  consumption  brought  in 
by  way  of  the  harbor,  but  also  by  affording  Kenosna  the  rail  rates 
.accorded  places  at  which  water  competition  exists. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitabk 
•  expenditure  in  fiscal  year  ending  June  30,  1911,  in  repairs  of  piers 
and  breakwater  dredgmg.     The  work  proposed  is  necessary  for  main- 
tenance of  the  harbor. 

July  1,  1908,  balance  unexpended 133,517.92 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 10,000.00 

43, 517. 92 
.J'une  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $2, 613. 57 

For  maintenance  of  improvement 13, 30L  00 

15,914.57 

'July  1, 1909,  balance  unexpended 27,003.35 

July  1,  1909,  outstanding  liabilities 101.53 

July  1,  1909,  balance  available 27, 601.  82 

July  1,  1909,  amount  covered  by  uncompleted  contracts 22, 578. 93 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 25,000.00 

KEWAUNEE   HARBOR,  WISCONSIN. 

The  original  entrance  to  the  Kewaunee  Hiver  was  not  more  than  20 
feet  wide,  with  a  depth  of  about  3  feet  at  its  shoalest  point,  and  was 
'  obstructed  by  submerged  bowlders.  The  present  haroor  was  there- 
.lore  not  available  for  purposes  of  commerce. 

The  original  project  for  its  improvement  adopted  in  1881,  which 
is  the  existing  project,  provided  for  an  artificial  entrance  channel  IS 
feet  deep,  located  about  2,000  feet  south  of  the  river  mouth,  protected 
4)y  two  parallel  piers  200  feet  apart,  and  extending  from  the  shore  to 
^he  19-foot  contour  in  the  lake.     Estimated  cost,  $200,000. 

The  amount  expended  up  to  June  30,  1909,  was  $176,086.34,  of 
^hich  amount  $26,086.35  was  for  maintenance.  Of  this  amount, 
$462.86  was  derived  from  miscellaneous  sources. 

The  expenditures  during  the  fiscal  year  have  been  for  dredging 
for  restoration  of  channel,  repairs  of  plant,  and  for  general  super- 
vision. 

The  present  project  was  completed  in  1898  at  a  cost  of  about 
^150,000;  since  then  all  expenditures  have  been  for  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  was 
about  15^  feet.  The  mean  annual  variation  in  level  of  water  surface 
is  about  1  foot. 

Connecting  with  the  westerly  end  of  the  improved  channel  Ke- 
rwaunee  River  has  a  navigable  depth  of  4  feet  for  a  distance  of  about 
*^ J  miles,  but  there  is  no  regular  commerce  on  the  river. 

Commercial  statistics  for  1908. — ^Arrivals  of  vessels,  447;  shipments 

•and  receipts,  83,780  net  tons.     The  conmierce  is  quite  large  in  volume 

and  is  of  a  general  character.     A  line  of  car-ferry  steamers  calls  at 

this  harbor.    The  approximate  value  of  the  exports  and  imports 

<30uld  not  be  ascertamed. 
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The  project  has  a  material  effect  in  controlling  freight  rates,  as  the- 
car-ferry  steamers  form  a  lake-and-rail  route  between  the  eastern  an<J 
^w^estem  points.  It  is  impracticable  to  estimate  the  amount  of  reduc-* 
tion  in  rates  thereby  affected. 

It  is  proposed  to  expend  the  amount  estimated  as  a  profitable* 
expenditure  in  fiscal  year  ending  June  30,  1911,  in  repairs  to  piers  and 
dredging  for  maintenance  of  channel. 

July  1,  1908,  balance  unexpended $4,995.19* 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 5,000.60^ 

Miscellaneoua  receipts 45. 42; 

10, 040.  62 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 2, 864.  Q^. 

July  1,  1909,  balance  unexpended 7, 176.  52r 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1911, 
for  maintenance  of  improvement,  exclusive  of  the  balance  unexpended 
July  1,  1909 50,000.00: 

The  following  report  by  the  Board  of  Engineers  on  a  recent  survey- 
is  concurred  in  oy  the  Chief  of  Engineers  and  printed  in  House  Docu-^ 
ment  No.  324,  Sixtieth  Congress,  first  session: 

Board  of  Engineers  for  Kivers  and  Harbors, 

Washington,  D.  C,  October  7,  1907. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.S.  Army. 

The  district  officer  pubmits  an  estimate  of  cost,  in  the  sum  of  $53,690,  for  deepening 
to  20  feet  the  existing  channels  at  Kewaunee  Harbor  and  providing  a  turning  basin  of 
the  same  depth.  He  expresses  the  opinion  that  this  improvement  is  worthy  of  being! 
undertaken  ny  the  United  States,  provided  that  no  expenditure  be  made  until  th©^ 
following  conditions  have  been  complied  ^-ith: 

First.  The  city  of  Kewaunee  to  donate  or  cause  to  be  donated  to  the  United  State* 
all  land  that  must  be  acquired  for  the  formation  of  the  turning  basin. 

Second.  The  city  of  Kewaunee  to  hold  the  United  States  free  from  liability  for  all* 
damages  that  may  be  claimed  by  riparian  owners  as  a  result  of  the  dredging  proposed. 

Third.  The  city  of  Kewaunee  to  give  satisfactory  assurance  that  it  will  cause  to  be 
constructed^  as  soon  as  dredging  has  progressed  sufficiently,  a  suitable  revetment/ 
along  the  hne  marked  "A,**  across  the  point  between  the  old  and  present  river 
channels. 

The  statistics  of  commerce  contained  within  indicate  that  the  water-borne  freight 
receipts  and  shipments  during  1906  amounted  to  146,590  tons;  valued  at  $9,443,119. 
The  local  commerce  amounted  to  44,428  tons,  and  the  through  commerce  amounted 
to  102,162  tons.  As  the  greater  part  of  the  through  tonnage  is  handled  by  car  ferries^ 
for  which  the  present  harbor  facilities  are  ample,  the  advisability  of  undertaking:  the* 
improvement  appears  to  rest  upon  whether  tne  outlay  necessary  will  be  justified  by, 
the  probable  benefits  which  it  will  afford  tu  present  local  traffic,  and  by  the  prospective, 
development  of  general  lake  commerce  to  and  from  this  |>ort,  as  a  result  of  making  it 
accessible  to  the  class  of  vessels  engaged  in  such  commerce. 

While  the  commerce  of  the  harbor  is  not  large,  the  cost  of  the  work  recommended  by 
the  district  officer  is  comparaitvely  small,  and  the  Board  believes  that  the  probable^ 
benefits  which  the  improvement  will  afford  by  facilitating  the  growth  of  a  more  general 
and  competitive  traffic  are  sufficient  to  justify  the  expenditure.  It  therefore  concur* 
with  the  division  engineer  in  recommending  the  adoption  of  the  project  proposed  by 
the  district  officer  under  the  conditions  specified. 

MILWAUKEE    (iNNER)    HARBOR,    WISCONSIN. 

The  original  condition  of  the  rivers  comprised  in  the  inner  harbor 
of  Milwaukee  is  not  definitely  known.  These  rivers  have  ^  been 
dredged,  and  a  depth  of  about  21  feet  below  datum  maintained 
therein,  by  the  city  of  Milwaukee. 
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The  original  project,  which  is  the  existing  project,  was  adopted  by 
act  of  March  3,  1905,  and  provides  for  improving  Menominee,  Mil- 
waukee, and  Kinnickinnick  rivers,  which  constitute  the  inner  harbor 
of  Milwaukee.  This  project  provides  for  the  excavation  of  four 
turning  basins — one  in  the  Menominee  and  three  in  the  Kinnic^n- 
nick;  the  excavation  of  a  channel  100  feet  wide  from  the  turning 
basin  in  Menominee  River  to  its  mouth  and  150  feet  wide  thence  to 
the  harbor  entrance;  the  excavation  of  a  channel  100  to  150  feet 
wide  from  the  mouth  of  the  Kinnickinnick  to  the  uppermost  turning 
basin  in  that  river,  all  channels  to  be  21  feet  deep.  The  estimated 
cost  of  this  improvement  is  $318,581.  The  act  in  adopting  the 
project  provided  that  no  part  of  the  appropriation  therefor  should 
be  expended  unless  the  Secretary  of  War  shall  have  satiBfoctory 
assurance  that  the  city  of  Milwaukee  will  comply  with  certain  con- 
ditions. 'Stated  briefly,  the  city  must  donate  the  land  for  the  turn- 
ing basins,  must  revert  channels  and  basins  wherever  necessary,  and 
must  maintain  the  improvement  after  its  completion. 

By  act  approved  June  30,  1906,  Congress  authorized  the  Secretary 
of  War,  in  his  discretion,  to  modify  this  project  by  omitting  the  turn- 
ing basin  at  the  head  of  navigation  in  tne  Kinnickinnick  River. 

By  act  approved  May  28,  1908,  Congress  authorized  the  Secretary 
of  War,  in  nis  discretion,  to  enter  into  a  contract  or  contracts  for  the 
improvement  of  the  Kinnickinnick  River,  as  soon  as  the  city  of  Mil- 
waukee shall  have  complied  with  the  foregoing  conditions,  so  far  as 
they  apply  to  the  Kinnickinnick  River,  or  any  part  thereof. 

There  has  been  no  expenditure  under  the  existing  project,  no  €issur- 
ance  having  yet  been  offered  that  the  city  of  Milwauxee  will  fulfill  all 
the  conditions  above  mentioned. 

The  work  is  to  be  done  under  continuing-contract  appropriations, 
and  the  balance  of  the  authorization  to  be  appropriated  is  $218,581. 

No  portion  of  the  approved  project  has  been  accomplished  up  to 
June  30,  1909. 

The  maximum  draft  which  could  be  carried  June  30,  1909,  was 
about  20  feet.  The  usual  mean  annual  variation  of  water  surface  is 
about  1  foot.  The  rivers  are  actually  navigable  as  follows :  Milwaukee 
River,  about  2 J  miles;  Menominee  River,  about  2  miles;  Kinnickin- 
nick River,  about  2J  miles. 

The  commerce  of  Milwaukee  has  been  already  described  in  the 
report  relating  to  Milwaukee  Harbor. 

It  is  believed  that  the  project  will  have  a  material  effect  in  con- 
trolling freight  rates  on  bulk  commodities,  such  as  coal,  grain,  and 
ore,  both  locally  and  for  transshipment.  It  is  impracticable  to  esti- 
mate the  amount  of  reduction  in  rates  thereby  effected. 

July  1,  1908,  balance  unexpended |100, 000. 00 

July  1,  1909,  balance  unexpended 100, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project 218, 581. 00 

Report  on  a  recent  survev  is  printed  in  House  Document  No.  667, 
Sixty-first  Congress,  secona  session.  Following  is  the  letter  of  the 
Chief  of  Engineers  submitting  the  same. 
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War  Dbpabtmbnt, 
OfixcB  OF  THE  Chief  of  Engineers, 

Washington,  February  8, 1910, 

8ir:  I  have  the  honor  to  submit  herewith,  for  transmission  to  Congress,  reports 
dated  Majr  12  and  October  9,  1909,  by  Maj.  Charles  S.  Bromwell,  Corps  of  Engineers, 
on  preliminary  examination  and  survev.  respective] v,  with  supplemental  report  of 
December  11,  1909,  relative  to  terminal  facilities,  called  for  by  the  river  and  narbor 
act  approved  March  3,  1909,  of  Milwaukee  Harbor,  Wisconsin,  '*with  a  view  to  the 
creation  of  an  outer  harbor;  also  with  a  view  to  a  modification  of  the  present  plan  of 
improvement  by  providing  for  widening  the  channeb  in  the  inner  harbor  instead  of 
the  construction  of  certain  turning  basins  heretofore  authorized." 

The  existing  project  for  improvement  of  Milwaukee  Harbor  provides  for  an  entrance 
channel  21  feet  deep  from  Lake  Michigan  to  Milwaukee  River;  an  exterior  breakwater 
on  the  northerly  side  of  Milwaukee,  8,650  feet  long;  dredging  4  turning  basins,  1  in  the 
Menominee  River  and  S  in  the  Kinnickinnick  River;  and  connecting  channels  21  feet 
deep  between  the  turning  basins  and  the  harbor  entrance.  The  entrance  channel 
and  the  breakwater  have  been  completed,  but  nothing  has  been  done  by  the  United 
States  in  the  matter  of  improving  the  inner  harbor,  the  city  not  having  fully  complied 
with  the  conditions  regarding  local  cooperation  contained  in  the  act  adopting  the 
project  for  this  improvement. 

The  district  officer  submits  a  plan  for  extending  the  present  breakwater  and  building 
a  new  southern  breakwater,  thus  providing  an  inclosed  outer  harbor  at  an  estima^d 


authorized  for  the  present  project.  The  modification  consists  generally  of  widening 
and  straightening  the  channels  at  certain  points  where  congestion  of  traffic  now  occurs 
and  includes  extension  of  turning  basin  No.  1  in  Kinnickinnick  River  so  as  to  include 
Kinnickinnick  Bay,  and  dredging  off  certain  points  on  the  west  side  of  Jones  Island. 
He  recommends  the  omission  of  tne  turning  basin  near  the  head  of  Menominee  River 
and  turning  basin  No.  3  on  Kinnickinnick  River,  provided  for  in  the  existing  project. 
While  in  the  opinion  of  the  district  officer,  an  outer  harbor  will  become  necessary, 
he  confines  his  recommendation  for  the  present  to  the  adoption  of  the  modified  project 
for  the  inner  harbor  under  certain  conditions  of  cooperation  by  the  city  of  Milwaukee, 
and  in  this  recommendation  the  division  engineer  concurs. 

These  reports  have  been  referred  to  the  Board  of  Enj^ineers  for  Rivers  and  Harbors 
for  consideration,  and  the  Board  agrees  with  the  district  officer  that  certain  modifi- 
cations  of  the  present  project  are  desirable,  but  states  that  it  is  not  impressed  with 
the  necessity  nor  advisability  of  the  dredging  proposed  in  Kinnickinnick  Bay,  except 
that  part  included  in  basin  No.  1,  already  provided  for.  It  therefore  recommends, 
under  the  conditions  specified  by  the  district  officer,  all  other  work  proposed  by  him, 
as  follows: 

Widening  channel  along  Jones  Island $11, 250 

Dredging  in  Menominee  River. 31, 050 

Dredging  basin  No.  1,  Kinnickinnick  River 44, 955 

Dredging  basin  No.  2  and  widening  Kinnickinnick  River 72, 090 

Contingencies 15, 656 

175,000 
I  concur  in  the  recommendation  of  the  Board. 
Very  respectfully, 

W.  L.  Marshall. 
Chief  of  Engineers  ^  U.  S.  Army. 
The  Secretary  of  War. 

MANITOWOO  HARBOR,  WISCONSIN. 

TJie  original  depth  of  water  at  the  mouth  of  the  Manitowoc  River 
was  about  4  feet  at  the  shoalest  point,  and  the  existing  harbor  was 
not  available  for  purposes  of  commerce. 

The  original  project,  adopted  in  1854,  provided  for  building  par- 
allel piers  220  feet  apart  and  dredging  between  them  to  obtain  a 
channel  12  feet  in  depth  connecting  Manitowoc  River  with  Lake 
Michigan,  modified  as  follows:  1881,  provided  for  extending  piers  to 
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19i-foot  contour  and  increasing  depth  to  19  feet  at  entrance  and  15 
feet  at  the  shore  line;  1890,  provided  for  an  exterior  breakwater 
400  feet  long,  24  feet  wide;  1896,  provided  for  increasing  depth  of 
channel  to  20  feet  and  extending  south  pier  500  feet;  1902,  provided 
for  extending  the  breakwater  400  feet.  The  original  project  as  sub- 
sequently modified  was  completed  in  1903.  The  total  amount 
expended  thereon,  including  maintenance  up  to  the  time  of  adoption 
of  present  projects,  is  $454,666.79. 

The  existing  project,  adopted  by  Congress  March  2,  1907,  provides 
for  maintenance  of  20-foot  channel  and  for  the  reconstruction  of  the 
harbor  by  the  removal  of  outer  500  feet  of  existing  breakwater  and 
nearly  all  of  the  old  parallel  piers  and  by  construction  of  new  break- 
waters and  piers  in  accordance  with  report  submitted  in  House  Docu- 
ment No.  62,  Fifty-ninth  Congress,  first  session,  as  modified  by  Board 
of  Engineers  for  Kivers  and  Harbors;  estimated  cost,  $376,000. 

The  amount  expended  under  the  existing  project  up  to  the  elose  of 
th^  fiscal  year  ending  June  30,  1909,  was  $397,146.04,  of  which 
$162,897.56  was  for  maintenance. 

The  expenditures  during  the  fiscal  year  have  been  for  breakwater 
and  pier  construction,  for  dredging,  construction  of  survey  boat, 
repairs  of  plant,  and  for  general  supervision. 

The  work  has  been  done  under  continuing  contract  appropriations, 
and  the  balance  of  the  authorization  to  be  appropriated  is  $5,500. 

The  existing  project  is  completed  with  the  exception  of  the  rubble 
mounds  and  a  moderate  amount  of  dredging.  No  increase  in  depth 
has  been  obtained,  but  the  present  harbor  affords  greatly  increased 
protection  to  the  entrance  to  the  river,  having  an  excellent  stilling 
effect  during  storms. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  was  about 
19i  feet.  The  usual  mean  annual  variation  of  level  of  water  surface 
is  about  1  foot. 

Connecting  with  the  western  end  of  the  government  improvement, 
Manitowoc  hiver  is  navigable  for  a  distance  of  about  1.8  miles. 

Commercial  statistics  for  1908. — Arrivals  of  vessels,  1,593;  ship- 
ments and  receipts,  1,420,524  net  tons.  The  approximate  value  of 
the  exports  and  imports  could  not  be  ascertained.  The  commerce 
is  very  large  in  volume  and  of  a  general  character.  Two  lines  of  car- 
ferry  steamers  call  at  this  harbor  daily  throughout  the  entire  year. 

The  project  has  a  material  effect  in  controlling  freight  rates,  as  the 
car-ferry  steamers  form  lake  and  rail  routes  between  eastern  and 
western  points.  It  is  impracticable  to  estimate  the  amount  of  reduc- 
tion in  rates  thereby  eflFected. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable 
expenditure  in  fiscal  year  ending  June  30,  1911,  in  building  concrete 
superstructure  on  north  breakwater  and  on  concrete  caisson  break- 
waters and  in  dredging  for  maintenance  of  channel.  The  additional 
work  proposed  is  necessary  for  maintenance  of  the  harbor. 

July  1,  1908,  balance  unexpended $326,136.44 

June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $231, 072.  II 

For  maintenance  of  improvement 17, 564. 44 

248,636.55 

July  1,  1909,  balance  unexpended 77,49flf.89 

July  1,  1909,  outstanding  liabilities 8,041. 2^ 
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J^ly  1',  1909,  balance  available |69, 458. 62 

July  1,  1909,  amount  covered  by  uncompleted  contracts Il4, 187. 00 

Amount  (estimated)  required  for  completion  of  existing  project 5, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1^11,  for  maintenance  of  improvement,  exclusive  of  the  balance  un« 
expended  July  1, 1909 36,000. 00 

OCONTO  HABBOR;  WISCONSIN. 

tn  House  Document  No.  538,  Sixty-first  Congress,  second  session, 
the  Chief  of  Engineers  submits,  with  his  concurrence,  the  following 
report  of  the  Board  of  Engineers  on  a  recent  survey: 

Board  op  Engineers  for  Rivers  and  Harbors, 

Wasfnngtony  D.  C,  December  13, 1909. 

Respectfully  returned  to  the  Chief  of  £ng:incerB,  U.  S.  Armv. 

The  district  officer  presents  three  plans  of  improvement  for  Oconto  Harbor,  the  first 
two  involving  the  construction  of  jetties  and  dredf^ing,  at  an  estimated  cost  of  $446,000 
and  $180,000,  respectively.  As  there  is  practically  no  water-borne  commerce  at  pres- 
ent and  the  amount  of  prospective  commerce  is  uncertain,  theamount  involved  in  either 
of  these  plans  appeared  to  be  greater  than  the  Government  would  be  justified  in  ex- 
pending, and  therefore  a  third  plan  was  prepared,  which  provides  for  dredging  only^ 
at  an  estimated  cost  of  $75,000.  It  is  proposed  to  dredge  a  channel  16  feet  in  depth 
and  100  feet  in  width  between  the  present  piers,  about  300  feet  in  width  just  beyond' 
the  north  pier,  and  150  feet  in  width  from  tne  outer  end  of  the  south  pier  to  about  the 
18-foot  contour  in  the  lake. 

)^liile  this  plan  will  be  more  or  less  temporary  in  character,  it  is  believed  that  it  will 
be  sufficient  tor  immediate  needs,  and  that  it  will  demonstrate  whether  a  more  perma- 
nent improvement  will  be  warranted  in  the  future.  Local  interests  having  expressed* 
a  desire  to  cooperate  substantially  with  the  General  Government  in  this  work^  the  dis- 
trict officer  concludes  that  the  locality  is  worthy  of  improvement  by  the  third  plan, 
under  certain  conditions  which  he  enumerates .  The  division  engineer  does  not  concur 
in  these  views. 

This  is  an  instance  where  the  principal  object  sought  by  those  interested  appears 
to  be  a  more  equitable  adjustment  of  freight  rates,  and  it  is  expected  this  will  result 
if  the  harbor  is  sufficiently  improved  to  permit  lake  vessels  of  moderate  draft  to  enter 
and  compete  with  present  rail  transportation.  The  benefits  to  be  derived  from  the 
improvement  are  prospective,  and  the  extent  to  which  the  harbor  would  be  used  is 
problematical.  Tnat  loc^l  interests  believe  it  will  be  used  and  that  material  benefits' 
will  result  is  indicated  by  the  extent  to  which  these  interests  appear  willing  to  coop- 
erate in  the  work.  No  exact  estimate  of  the  cost  of  the  entire  work  proposed  to  be 
done  by  local  interests  has  been  presented,  but  it  appears  that  the  amount  involved 
will  approximate  the  estimated  cost  of  the  dredging  proposed  on  the  part  of  the  General 
Government. 

While  the  Board  does  not  believe  that  a  commerce  of  great  magnitude  will  develop 
at  this  harbor,  the  statement  of  interested  parties  that  it  will  be  considerable  and 
Uiat  beneficial  results  would  follow  the  improvement  seems  reasonable.  In  view* 
therefore,  of  the  prospective  benefits  to  general  commerce,  coupled  with  the  substan- 
tial contribution  proposed  by  local  interests,  the  Board  reports  that  in  its  opinion 
it  is  advisable  for  the  General  Government  to  undertake  the  improvement  of  Oconto 
Harbor  by  the  plan  referred  to  in  the  within  report  as  plan  C,  at  an  estimated  cost 
of  $75,000,  under  the  following  conditions,  which  are  substantially  those  proposed  by 
the  district  officer: 

(a)  The  city  of  Oconto  shall  donate  or  cause  to  be  donated  to  the  United  Stated 
all  necessary  land  for  widening  the  river  and  for  turning  basin,  etc. 

(h)  The  city  and  county  of  Oconto  shall  raise  by  taxation  or  otherwise  the  sum 
of  $25,000  for  the  constniction  of  revetments,  etc.,  at  and  near  the  mouth  of  the  river, 
and  no  part  of  the  government  appropriation  shall  be  expended  until  said  sum  of 
$25,000  shall  have  become  available. 

(c)  The  city  of  Oconto  shall  give  assurance  satisfactory  to  the  Secretary  of  War — 

(1)  That  it  will  build  a  suitable  wharf,  a  warehouse,  and  a  rail  or  highway  connec- 
tion between  the  city  and  the  harbor; 

(2)  That  it  will  forever  maintain  the  ownership  of  said  wharf,  warehouse,  etc.^  ikf 
(hat  the  use  of  same  may  always  be  open  to  the  public  under  reasonable  regulations 
as  regards  wharfage  and  warehouse  fees; 

■  (3)  That  it  will  maintain  the  depth  in  all  channels  that  shall  be  dredged  by  the  United 
States  for  a  period  of  five  years,  and  in  a  manner  satisfactory  to  the  Secretary  of  War. 
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(d)  All  work  in  connection  with  the  improvement  of  the  harbor  by  local  b 
flhall  be  done  under  the  supervision  and  to  the  satisfaction  of  the  district  engineer. 

In  compliance  with  the  provisions  of  section  13  of  the  act  of  March  3,  1909,  the 
Board  reports  that  except  as  indicated  within  there  are  no  questions  of  terminal  facili- 
ties, water  power,  or  otner  subiccts  so  related  to  the  project  proposed  that  they  may 
be  coordinated  therewith  to  lessen  the  cost  and  compensate  the  (xovemment  lor 
expenditures  made  in  the  interests  of  navigation. 
For  the  Board: 

Wm.  T.  Rossbll, 
Colonel f  Corm  of  Engineen, 
Senior  member  oj  the  Board. 

POBT  WASHINGTON  HABBOB;   WISCONSIN. 

The  natural  channel  at  the  mouth  of  the  Sauk  River  was  narrow, 
and  at  the  shoalest  pomt  had  a  depth  of  1  foot.  The  present  harbor 
was  not  available  for  purposes  of  commerce. 

The  original  project,  adopted  in  1869,  provided  for  a  channel  be- 
tween parallel  piers,  150  feet  apart,  extending  from  the  shore  to  the 
11-foot  contour,  and  for  a  basin  600  feet  long  by  200  feet  wide,  inside 
the  shore  line,  modified  as  follows:  June  7,  1877,  extending  piers  to 
15-foot  contour  and  a  second  basin  to  the  northward  and  nearly  at 
right  angles  to  the  first  basin,  the  depth  in  channel  and  basins  to  be 
13  feet.  The  original  project,  as  modified,  is  the  existing  project. 
Estimated  cost,  $181,527.17. 

The  amount  expended  up  to  June  30,  1909,  was  $202,901.29,  of 
which  $14,337.96  was  for  maintenance.  Of  this  amount  $68.25  was 
derived  from  miscellaneous  sources. 

The  expenditures  during  the  fiscal  year  have  been  for  maintenance 
of  channel  and  for  general  supervision. 

The  existing  project  was  completed  in  1895  at  a  cost  of  $188,563.33. 
Since  then  allexpenditures  have  been  for  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  was  about 
12  feet.  The  usual  mean  annual  variation  of  levels  of  water  surface 
is  about  1  foot. 

Commercial  statistics  for  1908. — ^Arrivals  of  Vessels,  1,277;  ship- 
ments and  receipts,  32,988  net  tons.  The  approximate  value  of  the 
exports  and  imports  could  not  be  ascertained.  The  commerce  bene- 
fited is  small  in  volume  and  of  a  local  character.  It  is  believed  that 
the  project  has  a  considerable  effect  in  controlling  freight  rates,  not 
only  in  coal  for  local  consumption  brought  in  by  way  of  the  harbor, 
but  also  in  affording  Port  Washington  the  rail  rates  accorded  places 
where  water  competition  exists. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable 
expenditure  in  fiscal  year  ending  June  30,  1911,  in  repairs  of  piers 
and  dredging.  The  work  proposed  is  necessary  for  maintenance  of 
the  harbor. 

July  1,  1908,  balance  unexpended $3, 022. 10 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 4,000.00 

7, 022. 10 
June  30,  1909,  amount  expended  during  fiscal  year  for  maintenance  of  im- 
provement         955. 14 

July  1,  1909,  balance  unexpended 6, 066. 96 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1911. 
for  maintenance  of  improvement,  exclusive  of  the  balance  unexpended 
July  1,1909 15,000.00 
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Report  on  a  recent  survey  of  Port  Washington  Harbor  is  printed  in 
House  Document  No.  306,  Sixty-first  Congress,  second  session.  Fol- 
lowing is  the  letter  of  the  Chief  of  Engineers  submitting  the  same: 

Wab  Department, 
Office  of  the  Chief  of  Engineers, 

WaxhxTutUmf  November  10, 1909, 

Sir:  I  have  the  honor 'to  eubmit  herewith,  for  transmiasion  to  Congress,  reports  of 
May  25  and  September  14,  1909,  by  Maj.  Chas.  S.  Bromwell,  Corps  of  Engineers,  on 
preliminary  examination  and  survey,  respectively,  of  Port  Washington  Harbor,  Wis- 
consin, authorized  by  the  river  and  harbor  act  approved  March  3,  1909. 

Port  Washington  is  on  the  west  shore  of  Lake  Michigan,  25  miles  north  of  Milwaukee 
and  25  miles  south  of  Sheboygan.  Under  a  project  completed  in  1895  at  a  cost  of 
$184,484.39,  a  small  harbor  was  provided  by  the  excavation  of  two  interior  basins 
having  a  combined  area  of  5f  acres,  and  a  channel  between  parallel  piers  150  feet 
ajmrt,  connecting  the  basins  with  Lake  Michigan,  with  a  depth  of  water  in  the  basini 
and  channel  of  13  feet. 

This  depth  of  water  is  now  insuflScient,  since  the  boats  able  to  navi^te  in  such 
depths  are  being  rapidly  superseded  by  boats  of  greater  draft,  and  it  is  becoming 
extremely  difficult  to  charter  boats  of  such  draft  as  can  enter  the  harbor.  There  have 
been  attempts  to  establish  a  regular  boat  service  to  Port  Washington,  but,  owing  to 
the  condition  of  the  harbor,  masters  of  vessels  were  unwilling  to  enter  it  in  stormv 
weather,  and  the  service  has  been  intermittent  and  uncertain  and  was  soon  abandoned. 
Therefore,  in  the  opinion  of  the  district  officer,  the  depths  should  either  be  increased 
to  meet  the  greater  draft  required  or  else  the  improvement  of  the  harbor  should  be 
entirely  abandoned. 

To  meet  the  demands  of  present  lake  navigation  it  would  be  necessary  to  provide  a 
depth  of  18  feet  below  datum,  but  to  do  this  without  enlarging  the  harbor  would 
increase  dangerous  wave  action  in  the  basins  and,  as  it  is  practically  impossible  to 
either  lengthen  or  widen  them  to  anv  material  extent,  it  will  be  necessary  to  provide 
some  kind  of  exterior  protection.    The  district  officer  submits  a  plan  for  such  a  com- 

Erehensive  improvement  to  a  depth  of  18  feet  by  construction  of  north  and  south 
reakwaters,  removal  of  old  piers,  changing  channel  of  Sauk  River,  and  dredging,  at 
an  estimated  jcopt  of  $312,000,  but  he  does  not  consider  that  the  commerce  of  the  harbor 
warrants  the  expenditure  of  this  amount  at  this  time,  though  the  saving  to  the  port  in 
freight  rates  is  about  $72,938  annually.  This  saving  is  not  due  to  any  economy  in 
transportation  effected  by  the  improvement  of  the  harbor,  however,  but  is  due  to  the 
&ct  that  Port  Washington  is  a  lake  port  and  is  therefore  accorded  lower  rates  by  the 
railways  than  if  it  were  an  inland  town.  When  the  condition  of  the  harbor  will  no 
longer  permit  of  its  use  by  lake  carriers,  this  port  will  probably  no  longer  receive  the 
benefits  of  the  lower  freight  rates,  but  will  be  treated  as  an  inland  town. 

To  ascertain  whether  the  improvement  of  the  harbor  as  proposed  should  be  under^ 
taken,  the  district  officer  recommends  that  further  improvement  be  confined,  for  the 
present,  to  experimental  dredging  to  a  depth  of  18  feet  below  datum  in  channel  and 
oasins  and  repair  of  piers  at  a  cost  of  $30,000,  and  the  maintenance  of  such  depth  and 
the  present  piers  for  a  period  of  five  years  at  an  estimated  annual  cost  of  $2,500,  con- 
tingent, however,  upon  certain  work  being  done  by  local  authorities.  If  the  results 
obtained  warrant  at  that  time,  a  study  of  some  further  improvement  can  then  be  made. 
The  division  engineer  concurs  with  the  district  officer,  except  as  to  the  dredging 
within  the  harbor,  which  he  thinks  should  be  done  by  local  interests. 

I  concur  with  the  district  officer  and  the  Board  of  Engineers  for  Rivers  and  Harbors 
that  the  locality  is  worthy  of  the  experimental  work  proposed,  including  maintenance 
for  five  years,  the  question  as  to  further  improvement  to  be  then  determined,  but  I 
do  not  consider  it  advisable  to  impose  the  conditions  requiring  work  by  local  authori- 
ties recommended  by  the  district  officer. 

Neither  the  establishment  of  terminal  and  transfer  facilities,  the  development  and 
utilization  of  water  power  for  industrial  and  commercial  purposes,  nor  any  other  sub- 
jects not  considered  in  the  report  are  so  related  to  the  project  as  to  be  coordinated 
therewith  to  lessen  the  cost  and  to  compensate  the  Government  for  any  expenditure 
in  the  interest  of  navigation. 

Very  respectfully,  W.  L.  Marshall, 

Chief  of  Engineers,  U.  S.  Army. 

The  Secretabt  of  War. 

About  27,000  tons  of  coal  and  2,000,000  feet  of  lumber  are  received 
at  this  port  by  water  annually,  and  the  fishing  business  is  quite 
extensive. 
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HABBOB  AT  POBT  WING,   WIS. 

The  harbor  of  Port  Wing,  formed  by  the  mouth  of  Flag  River,  is 
situated  on  the  south  shore  of  Lake  Superior,  about  33  miles  from  the 
head  of  the  lake. 

Before  improvement  the  depth  at  entrance  was  small  and  variable. 
It  was  2  or  3  feet  at  times,  and  at  other  times  the  entrance  was 
closed  entirely. 

Previous  to  government  operations  the  harbor  had  been  improved 
by  private  parties  to  some  extent.  The  entrance  had  been  jettied, 
but  imperfectly  and  with  only  partial  success,  and  dredging  was  ned 
essary  every  spring  for  removing  a  sand  bar.  Within  the  harbor 
much  dredging  had  been  done  to  accommodate  the  lumber  business. 

In  accordance  with  the  provisions  of  the  act  of  Congress  approved 
March  3,  1899,  a  report  upon  a  survey  of  this  harbor  with  a  project 
for  its  improvement  was  submitted  on  November  20,  1899. 

This  project  provided  for  the  construction  of  two  parallel  piers  of 
piling,  nlled  in  with  slabs  and  topped  with  large  rock.  These  piers 
were  to  be  located  200  feet  apart  and  to  be  800  feet  and  825  feet  long, 
respectively.  A  channel  150  feet  wide  and  15  feet  deep  was  to  he 
dredged  between  the  piers  and  for  500  feet  along  the  slough.  The 
estimated  cost  of  the  improvement  was  $44,992,  increased  in  1908 
to  $56,539,  on  account  or  underestimate  for  dredging  in  the  original 
estimate. 

By  act  of  Confess  approved  Jun6  13, 1902,  the  project  was  adopted; 
the  village  of  Port  Wmg  conveyed  to  the  United  States  without 
cost  7  acres  of  land  at  the  harbor  entrance  needed  for  the  improve- 
ment, and  the  work  of  improvement  was  commenced  in  1903. 

The  amount  expended  on  this  work  to  the  close  of  the  fiscal  year 
ending  June  30,  1909,  exclusive  of  outstanding  habihties,  was 
$46,991.66,  of  which  $5,689.71  was  for  maintenance. 

Operations  during  the  year  consisted  in  dredging  for  the  removal 
of  snoals,  between  the  dates  of  April  22  and  May  3,  1909,  7,015 
yards  at  contract  cost  of  $1,245.16.  This  partially  removed  the 
shoals  and  opened  a  narrow  passage  which  would  accommodate  any 
vessels  wishing  to  do  business  there.  The  dredge  then  proceeded 
to  the  work  of  removing  shoals  elsewhere,  and  laXer  will  return  and 
complete  the  dredging  of  shoals  at  Port  Wing. 

The  following  results  have  been  accomplished:  The  two  entrance 
piers  built,  with  lengths  of  800  and  601  feet,  respectively;  45  feet  of 
pile  revetment  at  the  inner  end  of  the  east  pier;  dredging  which  gave 
an  entrance  channel  15  feet  deep  at  low  water,  100  feet  wide,  and 
extending  from  deep  water  in  the  lake  through  to  a  distance  of  200 
feet  inside  of  the  inner  end  of  the  east  pier;  a  portion  of  the  turning 
slip,  extending  70  feet  to  the  east,  past  the  inner  end  of  the  east  pier, 
with  a  width  of  80  feet  and  a  depth  of  14  to  16  feet;  a  pile  revetment 
100  feet  long  at  the  inner  end  of  the  west  pier,  and  maintenance  of 
improvement  by  dredging  of  shoals  and  repairs  to  the  piers. 

A  maximum  draft  of  14  feet  can  be  carried  June  30,  1909,  at  mean 
low  water  over  the  shoalest  portion  under  improvement.  The  usual 
variation  of  water  level  extends  from  mean  low  water  (low- water 
datum)  to  1  foot  above  datum.  The  entrance  piers  have  been  effect- 
ive in  reducing  shoaling  very  materially. 

Private  dredging  extended  a  navigable  channel  to  a  distance  of 
about  2,500  feet  southerly  from  the  entrance,  and  this  improvement 
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marked  the  limit  of  navigation  on  Flag  River.  This  stretch  of  river 
has  been  redredged  from  time  to  time  by  private  enterprise,  and  the 
lower  portion  has  an  available  depth  of  probably  14  feet  for  a  short 
distance  from  the  entrance,  while  the  upper  portion  is  now  badly 
shoaled. 

The  vessel  freight  of  this  harbor  was  64  arrivals  and  departures, 
with  31,127  tons  (of  2,000  pounds),  valued  at  S306,000,  in  1901,  and 
288  arrivals  and  departures,  with  23,100  tons  (of  2,000  pounds), 
valued  at  $312,941,  in  1908. 

The  freight  tonnage  in  1908  was  but  22  per  cent  of  that  for  the 
previous  year,  owing  to  the  general  business  depression. 
^  The  total  freight  of  this  port  for  the  six  years  1903  to  1908,  inclu- 
sive, since  the  date  of  commencement  of  government  improvements, 
was  299,294  tons  of  2,000  pounds. 

The  total  expenditures  by  the  Government  for  this  harbor  to  date 
are  only  1}  per  cent  of  the  value  of  the  vessel  freight  received  and 
shipped  duriiig  the  period  covered  by  these  expenditures. 

The  annual  expense  of  government  improvements  at  this  harbor, 
consisting  of  maintenance,  interest,  and  depreciation,  is  approxi- 
mately $3,426.  This  amounts  to  1  cent  per  ton  of  the  vessel  freight 
for  1908,  and  to  1-^  per  cent  of  the  value  of  this  freight. 

Effect  of  project  on  freight  rates:  This  harbor  has  only  water 
transportation  for  the  movement  of  its  freight,  and  for  this  reason  no 
comparison  can  be  made  with  freight  chaises  by  railroad. 

The  construction  of  a  harbor  here  has  been  an  essentia]  factor  in 
the  development  of  the  commerce  of  Port  Wing.  There  was  no  com- 
merce to  mention  previous  to  these  improvements.  In  1907  it 
amounted  to  nearly  a  million  dollars. 

The  principal  sawmill  of  this  place,  which  had  shut  down  in  June, 
1905,  as  noted  in  the  Annual  Keport  of  the  Chief  of  Engineers  for 
1905,  page  1990,  resumed  operations  in  the  spring  of  1907,  with  a 
prospect    for    continuous    work    for    many    years.     Other    timber 

Eroducts  and  a  good  brownstone  quarry  add  materially  to  the  vessel 
usiness. 

A  revised  estimate  gives  $15,237  as  the  amount  recjuired  for  com- 
pleting the  approved  project.  Details  may  be  seen  in  the  report  of 
the  district  officer  for  1908. 

It  is  proposed  to  expend  the  sum  recommended  to  be  appropriated 
for  this  harbor  for  the  completion  of  the  project,  consisting  mainly 
of  dredging  to  give  full  dimensions  of  channels,  and  for  maintenance 
in  removing  shoals,  and  for  repairs  to  the  entrance  piers.  These  ex^ 
penditures  will  result  in  an  extension  of  the  benefits  to  navigation. 

July  1,  1908,  balance  unexpended $0.34 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved  March 

3,1909 5,000.00 

July  1,  1909,  balance  unexpended 5, 000.  34 

July  1,  1909,  outstanding  liabilities 100. 00 

July  1, 1909,  balance  available 4, 900. 34 

July  1,  1909,  amount  covered  by  uncompleted  contracts 4, 400. 00 

Amount  (estimated)  required  for  completion  of  existing  project 15, 237. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1, 1909 20, 237. 00 
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BACINE  HABBOB;  WISCONSIN. 

The  entrance  to  this  harbor  at  the  mouth  of  Root  River  originally 
varied  in  depth  from  absolute  closure  after  storms  to  about  7  feet, 
and  the  present  harbor  was  not  available  for  purposes  of  commerce. 
•  The  original  project,  adopted  in  1842-43,  provided  for  a  channel 
13  feet'deep  between  parallel  piers  160  feet  apart,  modified  as  follows: 
1866,  provided  for  increasing  depth  to  16  feet  and  for  extension  of 
piers;  1889,  provided  for  increasmg  depth  to  17  feet  and  for  further 
extension  of  piers;  1899,  provided  for  widening  channel  and  increas- 
ing depth  to  21  feet,  for  extending  the  south  pier,  and  for  a  break- 
water 600  feet  long;  1902,  provided  for  a  change  in  the  location  and 
direction  of  the  breakwater.  The  original  project  as  modified  was 
completed  in  1905.  The  total  amount  expended  thereon,  includ- 
ing maintenance  up  to  the  time  of  adoption  of  present  project,  is 
$507,141.72. 

The  existing  project,  adopted  by  Congress  March  2,  1907,  provides 
for  maintenance  of  21 -foot  channel  and  works  incident  thereto,  for 
extension  of  north  breakwater,  for  a  south  breakwater,  and  for  sub- 
sequent necessary  extensions  to  each  breakwater,  in  general  accord- 
ance with  type  plan  as  set  forth  in  report  submitted  in  House 
Document  No.  62,  Fifty-ninth  Congress,  first  session. 

An  estimate  of  the  cost  of  a  part  of  this  project,  amounting  to 
$225,000,  was  submitted  December  13,  1906,  and  published  in  River 
and  Harbor  Committee  Document  No.  3,  Fifty-ninth  Congress,  sec- 
ond session.  The  Board  of  Engineers  for  Rivers  and  I&rbors,  in 
its  report  on  this  project  published  in  the  same  committee  docu- 
ment, stated  that  it  was  the  belief  of  the  Board  that  the  proposed  plan 
"should  be  held  in  abeyance  until  the  completion  of  the  proposed 
improvements  at  Ludington  and  Manitowoc,  and  that  the  adoption  of 
a  new  plan  for  the  improvement  of  any  of  these  other  harbors"  (in- 
cluding Racine)  '*  should  be  postponed  until  the  eflBciency  of  the 
work  at  these  two  harbors  is  demonstrated."  At  the  date  of  this 
report  the  work  at  neither  Ludington  nor  Manitowoc  has  been  fully 
completed,  and  it  is  believed  that  at  the  close  of  the  present  season  the 
department  will  be  in  better  position  than  at  present  to  submit  fur- 
ther recommendation  in  regard  to  the  work  now  held  in  abeyance  in 
consequence  of  this  report  of  the  Board. 

Should  it  be  decided,  however,  not  to  hold  the  proposed  plan  fur- 
ther in  abeyance,  it  is  believed  that  the  work  of  improvement  should 
in  the  immediate  future  be  confined  to  extending  the  north  break- 
water shoreward,  as  recommended  by  the  district  officer. 

The  total  amount  expended  on  the  work  of  existing  project  up  to 
the  close  of  the  fiscal  year  ending  June  30,  1909,  is  $50,525.14.  Of 
this  amount,  $25,492.55  was  for  maintenance. 

The  expenditures  during  the  fiscal  year  have  been  for  extension  of 
north  breakwater,  for  maintenance  of  channel,  for  construction  of 
survey  boat,  and  for  general  supervision. 

The  breakwater  has  been  extended  about  200  feet,  the  channel 
dredged,  and  minor  repairs  made  to  breakwater. 

It  is  estimated  that  not  more  than  5  per  cent  of  the  approved  project 
has  been  completed  up  to  June  30,  1909.  No  result  in  the  way  of 
increased  depth  or  width  has  been  obtained,  but  the  extension  to  the 
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breakwater  has  somewhat  diminished  the  disturbances  in  the  harbor 
during  storms. 

The  maximum  draft  that  could  be  carried  June  30, 1909,  was  about 
19  feet.  The  usual  mean  annual  variation  of  level  of  water  surface  is 
about  1  foot.  Connecting  with  the  western  terminus  of  the  govern- 
ment improvement.  Root  River  is  navigable  for  a  distance  of  about 
nine-tenths  of  a  mile. 

Commercial  statistics  for  1908. — ^Arrivals  of  vessels,  1,344;  ship- 
ments and  receipts,  745,032  net  tons.  The  approximate  value  of  tne 
exports  and  imports  could  not  be  ascertained.  The  commerce  bene- 
fited is  quite  lai^e  in  volume  and  of  a  general  character.  It  is  believed 
that  the  project  has  a  material  effect  in  controlling  freight  rates  not 
only  on  coal  and  other  bulk  commodities,  both  local  and  for  trans- 
shipment, but  also  in  affording  to  Racine  the  rail  rates  accorded 
places  at  which  water  competition  exists. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure m  fiscal  vear  ending  June  30,  1911,  in  repairs  of  piers 
and  breakwater  and  in  dredging.  The  work  proposed  is  necessary 
for  maintenance  of  the  harbor. 

Julys,  1908,  balance  unexpended $35,684.04 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 5,000.00 

Miscellaneous  receipts 50. 00 

40,734.04 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $18, 885. 91 

For  maintenance  of  improvement 13, 380. 52 

32,266.43 

July  1,  1909,  balance  unexpended 8,467.61 

July  1,  1909,  outstanding  liabilities 351.  68 

July  1,  1909,  balance  available 8, 115. 93 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 80, 000. 00 

SHEBOYGAN   HABBOB,  WISCONSIN. 

The  depth  of  water  over  the  bar  at  the  mouth  of  the  Shebojgap 
River  originally  did  not  exceed  7  feet,  and  the  present  harbor  was  not 
available  for  purposes  of  commerce. 

The  original  project,  adopted  in  1866,  provided  for  extending  the 
piers  built  by  the  city  and  county  of  Sheboygan  to  the  13-foot  contour 
and  dredging  between  them  to  a  depth  of  13  feet;  modified  as  fol- 
lows: 1873,  lor  a  deeper  channel  and  pier  extension;  1881,  for  ex- 
tending piers  to  21-foot  contour  and  a  depth  of  19  feet  at  entrance, 
diminishmg  to  15  feet  at  shore  line;  1894,  for  increasing  width  be- 
tween piers  and  for  a  channel  19  feet  deep;  1899,  for  a  breakwater 
700  feet  long;  1902,  for  extending  both  piers  and  increasing  depth  of 
channel  to  21  feet.  The  original  project  as  modified  was  completed  in 
1904  with  the  exception  of  100  feet  of  breakwater.  The  total  amount 
expended  thereon,  including  maintenance,  up  to  the  time  of  adoption 
of  present  project,  is  $575,099.44. 
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The  existing  project,  adopted  by  Congress  March  2,  1907,  provides 
for  maintenance  of  21 -foot  channel  and  works  incident  thereto^  lor 
extension  of  north  breakwater,  for  a  south  breakwater,  and  far  subse- 
quent necessary  extensions  to  each  breakwater  in  general  accordftnce 
with  type  plan  as  ret  forth  in  report  submitted  in  House  Documoat 
No.  62,  Fifty-nintb  Congress,  first  session. 

An  estimate  of  the  cost  of  a  part  of  this  project,  amounting  to 
$253,000,  was  submitted  December  13,  1906,  and  pubUshed  in  River 
and  Harbor  Committee  Document  No.  3,  Fifty-ninth  Congress,  second 
session.  The  Board  of  Engineers  for  Rivers  and  Harbors  in  its  repoct 
on  this  project,  pubUshed  in  the  same  committee  document,  stated 
tthat  it  was  the  belief  of  the  Board  that  the  proposed  plan  "should  be 
held  in  abeyance  until  the  completion  of  the  proposea  improvements 
at  Ludington  and  Manitowoc,  and  that  the  adoption  of  a  new  plan  for 
the  improvement  of  any  of  these  other  harbors"  (including  Sheboy- 
gan) "should  be  postponed  until  the  efficiency  of  the  work  at  these 
two  harbors  is  demonstrated.''  At  the  date  of  this  report  the  work 
at  neither  Ludington  nor  Manitowoc  has  been  fully  completed,  and 
it  is  believed  that  at  the  close  of  the  present  season  the  department 
will  be  in  better  position  than  at  present  to  submit  further  recom- 
mendation in  regard  to  the  work  now  held  in  abeyance  in  consequence 
of  this  report  of  the  Board. 

Should  it  be  decided,  however,  not  to  hold  the  proposed  plan 
further  in  abeyance,  it  is  believed  that  the  work  or  improvement 
should  in  the  immediate  future  be  confined  to  extending  the  north 
breakwater  shoreward  as  recommended  by  the  district  officer. 

The  amount  expended  under  the  existing  project  up  to  the  close  of 
the  fiscal  year  ending  June  30,  1909,  was  $43,334.95,  of  which 
$14,444.64  was  for  maintenance. 

The  expenditures  during  the  fiscal  year  have  been  for  extension  of 
breakwater,  for  dredging  For  restoration  of  channel,  for  construction 
of  survey  boat,  for  repairs  of  plant,  and  for  general  supervision. 

It  is  estimated  that  not  more  than  5  per  cent  of  the  approved 
project  has  been  completed  up  to  June  30, 1909.  No  result  in  tne  way 
of  increased  depth  or  width  has  been  obtained,  but  the  extension  to 
the  breakwater  has  somewhat  diminished  the  disturbances  in  the 
harbor  during  storms. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  was  about 
19  feet.  The  usual  mean  annual  variation  of  level  of  water  surface 
is  about  1  foot. 

Connecting  with  the  westerly  end  of  the  government  improvement, 
Sheboygan  River  is  navigable  lor  a  distance  of  1  i  miles. 

Commercial  statistics  for  1908, — Arrivals  of  vessels,  661;  shipments 
and  receipts,  616,832  net  tons.  The  approximate  value  of  the  exports 
and  imports  could  not  be  ascertained.  The  commerce  of  Sheboygan 
is  quite  lai^e  and  of  a  general  character.  It  is  believed  that  the  proj- 
ect has  a  material  effect  in  controlling  freight  rates  not  only  on  coal 
and  other  bulk  commodities,  both  local  and  for  transshipment,  but 
also  in  affording  to  Sheboygan  the  rail  rates  accorded  places  at  which 
water  competition  exists. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  expend-: 
iture  in  fiscal  year  ending  June  30, 191 1,  in  repairs  of  piers  and  break- 
water, and  in  dredging  for  maintenance  of  channel.  The  proposed 
work  is  necessary  for  maintenance  of  the  harbor. 
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Jnlyl,  1908,  balance  unexpended $36,260.24 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 5,000.00 

41, 250. 24 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement |15, 519. 19 

For  maintenance  of  improvement 12, 345. 98 

27,865.17 

July  1,  1909,  balance  unexpended 13, 385. 07 

July  1,  1909,  outstanding  liabilities 330.72 

July  1,  1909,  balance  available 13, 054. 36 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  bahmce  unex- 
pended July  1,  1909 65,000.00 

TWO   RIVEBS  HABBOB,  WISCONSIN. 

The  original  depth  of  the  entrance  to  Twin  rivers  was  from  3  to 
4  feet  and  the  present  harbor  was  not  available  for  purposes  of 
commerce. 

The  original  project  adopted  March  3,  1871,  provided  for  the  for- 
mation of  a  channel  of  navigable  width  and  13  leet  deep,  connecting 
Twin  rivers  with  Lake  Michigan  by  building  parallel  piers  extending 
to  the  19-foot  contour  and  dredging  between  them,  at  an  estimated 
cost  of  $265,588.80,  modified  in  1897,  by  terminating  the  piers  at 
the  14-foot  contour.  The  total  amount  expended  on  original  and 
modified  project  was  $247,613.35. 

The  existing  project,  adopted  March  2,  1907,  is  a  modification  of 
plan  "A,"  printed  in  House  Document  No.  730,  Fifty-ninth  Con- 
gress, first  session,  and  provides  for  increasing  the  depth  of  channel 
to  16  feet  and  for  the  construction  of  a  stilling  basin  on  the  north 
side  of  harbor.  The  sum  of  $90,000  was  appropriated  for  the 
purpose. 

The  amount  expended  on  the  work  of  existing  project  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1909,  was  $62,967.35,  of 
which  $21,379.83  was  applied  to  maintenance. 

The  expenditures  during  the  fiscal  year  have  been  for  construction 
of  new  pile  pier,  for  dredging  in  channel  and  stilling  basin,  for  repairs 
of  such  portions  of  the  old  piers  as  form  part  of  the  present  project, 
and  for  general  supervision. 

The  new  pile  pier  has  been  completed,  the  channel  dredged  to  a 
depth  of  16  feet,  the  old  piers  thoroughly  repaired,  and  about  three- 
fourths  of  the  stilling  basin  has  been  dredged.  The  stilling  basin 
has  alreadv  an  appreciable  effect  on  the  harbor  during  storms.  The 
depth  of  channel  has  been  increased  about  3  feet. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  was  about 
15  feet.  The  mean  annual  variation  in  level  of  water  surface  is  about 
1  foot.  East  and  West  Twin  rivers  have  a  navigable  depth  of  7  feet 
for  a  distance  of  about  3  miles  and  7  miles,  respectively,  from  the 
harbor  piers.  There  is  no  regular  commerce  on  these  rivers.  For 
many  years  they  have  been  used  by  rowboats  and  for  floating  saw  logs. 

Commercial  statistics  for  1908, — ^Arrivals  of  vessels,  238;  shipments 
and  receipts,  58,315  net  tons.  Estimated  value  of  exports  and  im- 
ports, $296,087. 

S.  Rep.  527,  01—2 86 
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The  commerce  of  this  harbor  is  small  in  volume  and  of  a  local 
character.  It  is  believed  that  the  project  has  a  considerable  effect 
in  controlling  freight,  rates  not  only  on  coal  for  local  consumption 
brought  in  by  way  of  the  harbor,  but  also  affording  Two  Rivers  the 
rail  rates  accorded  places  at  which  water  competition  exists. 

The  amount  estimated  as  a  profitable  expenditure  during  the  fiscal 
year  ending  June  30,  1911,  is  to  be  applied  in  purchasing  stone  for 
riprap  and  pier  fUling  and  for  dredging  for  maintenance  of  channel. 
Tne  additional  work  proposed  is  necessary  for  maintenance  of  the 
harbor. 

July  1,  1908,  balance  unexpended $75, 065. 16 

June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement |33, 799. 01 

For  maintenance  of  improvement 12, 736.  85 

46,535.86 

July  1,  1909,  balance  unexpended , 28, 529. 30 

July  1,  1909,  outstanding  liabilities 862. 02 

July  1,  1909,  balance  available 27, 667. 28 

July  1,  1909,  amount  covered  by  uncompleted  contracts 15, 728. 48 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  imex- 
pended  July  1,  1909 5, 000. 00 

FOX  RIVEB,   WISCONSIN. 

The  Fox  and  Wisconsin  rivers,  separated  at  Porti^e,  Wis.,  bv  a 
distance  of  only  2  miles,  one  flowing  into  Lake  Michigan,  the  other 
into  the  Mississippi  River,  were  the  earlv  means  of  communication 
between  those  waters.  Through  a  boara  of  public  works  the  State 
began  and  carried  on  the  improvement  until  1853,  when  it  was  trans* 
ferred  to  a  private  company.  In  1872  the  United  States  purchased 
from  the  Green  Bay  and  Mississippi  Canal  Company  all  of  its  property 
except  the  water  powers,  water-power  lots,  and  personal  property. 

The  present  project  is  that  of  a  Board  of  Engineers,  subnutted 
September  17,  1884,  and  modified  Mav  14,  1886.  It  provides  for 
deepening  and  widening  the  channel  of  Fox  River  from  Qreen  Bay 
to  Montello  to  6  feet  depth  and  from  Montello  to  Porta^  to  4  feet 
depth,  with  a  width  of  the  river  channel  from  Lake  Wmnebago  to 
Montello  of  100  feet,  and  for  the  renovation  of  12  old  locks,  at  an 
estimated  cost  of  S602,000. 

Appropriations  aggregating  $503  J60  have  been  provided  for  this 
work,  and  a  revision  of  the  estimate  indicates  that  $155,353.36  will 
be  reqiiired  to  complete  it. 

The  improvement  of  the  Wisconsin  River  was  abandoned  in  1887. 

The  amount  expended  by  the  United  States  on  the  improvement 
of  the  Fox  and  Wisconsin  rivers  from  1839  (date  of  first  appropria- 
tion) to  the  close  of  the  fiscal  year  ending  June  30,  1909,  including 
about  $600,000  expended  for  flowage  damages  and  $145,000  paid  to 
the  Green  Bay  and  Mississippi  Canal  Company  for  its  property,  was 
$3,810,421.96,  of  which  amount  $591,161.39  was  expended  ^solely 
upon  the  Wisconsin  River. 

The  works  on  Fox  River  now  consist  of  18  stone  locks,  2  stone 
guard  locks,  and  8  composite  locks,  13  canals,  16  permanent  and  1 
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temporary  dam,  and  various  accessories,  including  lock  houses,  ware- 
houses, a  dry  dock,  levees,  waste-weirs,  culverts,  retaining  walls,  etc. 
The  harbors  of  Stockbridge,  Calumet,  Miller  Bay,  and  Brothertown. 
Lake  Winnebago,  have  been  improved,  and  snags  have  been  removed 
and  bars  dredged  in  Wolf  River,  Snaking  a  4-foot  channel  100  feet 
wide  to  New  London. 

The  project  depth  of  6  feet  below  mean  low  water  has  for  the  most 
part  been  obtained  from  Depere  to  Princeton  lock,  but  the  revision 
of  the  estimate  indicates  that  there  is  still  a  large  amount  of  dredging 
to  be  done  in  the  levels  between  Eureka  and  Princeton  lock,  where 
now  but  5-foot  depths  obtain.  The  dredging  of  the  6-foot  channel 
between  Princeton  lock  and  Montello  is  now  in  progress,  and  the 
next  appropriation  will  be  applied  to  this  section.  The  district 
officer  recommends  that  no  funds  be  expended  for  further  work 
above  Montello,  as  that  portion  of  the  river  is  now  regarded  as 
unworthy  of  improvement. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  at  mean 
low  water  over  the  shoalest  part  of  the  improvement  was  5  feet  from 
Depere  to  Berlin  lock,  4  feet  from  there  to  milepost  64  (about  11 
miles  above  Princeton  lock)  and  3  feet  from  milepost  64  to  Portage, 
the  head  of  navigation  on  the  Fox  River. 

July  1,  1908,  balance  unexpended $52, 558. 37 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 20, 000. 00 

Miscellaneous  receipts 1. 66 

72, 56a  02 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      23, 880. 52 

July  1,  1909,  balance  unexpended: 48, 679. 50 

July  1,  1909,  outstanding  liabilities 2, 674. 42 

July  1,  1909,  balance  available 46, 006. 08 

Amount  (estimated)  required  for  completion  of  existing  project 166, 363. 36 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
July  1,1909 60, 000. 00 

HABBOB  AT  DULUTH,  MINN.,  AND  SUPBBIOBy  WIS. 

Previous  to  the  Annual  Report  of  1897  this  harbor  was  reported 
on  under  the  separate  heads  of  Duluth,  Minn.,  and  Superior,  Wis., 
respectively. 

The  act  of  June  3,  1896,  unified  these  harbors  under  the  above  title 
and  provided  for  continuous  contracts  for  its  improvement  to  the 
amount  of  $3,130,553. 

This  harbor  consists  of  the  Duluth  Canal,  the  Wisconsin  entrance, 
Superior  Bay,  AUouez  Bay,  St.  Louis  Baj,  and  St.  Louis  River  to  the 
limits  of  the  cities  of  Duluth  and  Superior,  about  20  miles  from  the 
orimnal  natural  entry,  which  before  improvement  was  obstructed  by 
shirting  bars  with  but  9  feet  of  water  over  them.  The  bays  were 
broad  expanses  of  shallow  water,  averaging  only  8  or  9  feet,  except 
along  a  natural  channel  through  them  where  the  depth  was  greater, 
but  variable.  Depths  given  in  this  report  are  referred  to  low-water 
datum,  which  is  a  mean  low-water  level. 
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The  project  adapted  by  the  act  of  March  3,  1881,  previous  to  the 
present  one,  was  for  16-foot  navigation.  This  was  practically  com- 
pleted July  1,  1897,  and  resulted  in  giving  a  good  16J-foot  navigation 
through  the  natural  or  Wisconsin  entry,  through  the  artificial 
Duluth  Canal,  over  the  Duluth  Basin  of  104  acres,  along  and  parallel 
to  the  principal  dock  Unes  of  Duluth  and  Superior  in  Superior  and  St. 
Louis  bays,  and  up  the  St.  Louis  River  to  New  Duluth,  near  the  head 
of  navigation  of  the  river,  with  well-defined  channels  of  from  85  to 
300  feet  in  width. 

The  amount  expended  on  the  project  of  March  3, 1881,  and  projects 
prior  to  operations  under  existing  project  was  $1,548,183. 

The  present  project,  authorized  Dy  the  act  of  June  3,  1896,  and  by 
the  modifications  of  August  14, 1896,  and  May  9,  1901,  provided  for 
the  widening  and  deepening  to  a  navigable  depth  of  20  feet  of  the 
existing  channels,  for  new  channels  in  AUouez  Bay  and  St.  Louis 
River,  for  extensive  turning  and  anchorage  basins  of  a  navigable 
depth  of  20  feet  at  the  junctions  of  two  or  more  channels,  for  widen- 
ing the  Duluth  Canal,  and  for  rebuilding  the  piers  at  the  Duluth 
Canal  and  Wisconsin  entrance  and  finishing  them  off  with  concrete 
superstructures  built  of  monolithic  blocks. 

The  estimated  cost  of  the  work  was  S3, 130,553,  but  this  referred 
only  to  the  deepening  of  the  channels  and  basins  by  dredging.  This 
has  been  done  at  much  less  than  the  estimated  cost,  permitting  the 

Purchase  of  lands  to  the  extent  of  $106,561.19,  the  reouilding  of  the 
duluth  Canal  piers,  at  a  cost  of  over  $650,000,  including  price  of  land, 
and  leaving  a  balance  of  about  $275,000  toward  the  rebuilding  of 
the  piers  at  the  Wisconsin  entrance,  under  construction  from  1903  to 
1906. 

Further  modified  by  project  adopted  by  act  of  June  13,  1902,  at 
Superior  entry,  Wisconsin,  with  all-concrete  construction,  increasing 
the  original  estimate  by  $650,000. 

The  present  project  has  been  further  modified  and  enlarged  by  the 
act  of  March  2,  1907,  in  accordance  with  the  report  submitted  in 
House  Document  No.  82,  Fifty-ninth  Congress,  second  session,  which 
provides  for  excavation  of  the  lake  approach  to  the  Duluth  entrance 
to  30  feet  for  a  width  of  300  feet,  at  a  cost  of  $10,000,  and  the  follow- 
ing work  at  Superior  entry:  (a)  Building  a  concrete  revetment  pier 
on  the  north  side  of  entrance,  similar  to  one  already  built  in  1904  on 
the  south  side  under  the  project  before  present  modification,  these  two 
revetments  500  feet  apart  and  terminating  near  the  lake  shore  of  Wis- 
consin Point;  (b)  building  two  converging  breakwaters  from  the 
shore  out  to  the  30-foot  depth,  with  an  opening  of  600  feet  on  line 
with  the  axis  of  the  inner  entrance,  to  be  of  rubble  mound  construc- 
tion, terminating  in  a  crib  and  concrete  pier  at  outer  end  and  a  pile 
pier  at  inner  end;  (c)  dredging  between  the  breakwaters  to  form  a 
channel  600  feet  wide  and  30  feet  deep,  and  further  dredging  to  form 
a  stilling  basin;  (d)  dredging  channel  between  revetments  to  a  depth 
of  24  feet;  (e)  protecting  the  shore  line  by  riprap;  and  (f)  widening 
the  Superior  front  channel  inside  the  harbor;  estimated  to  cost 
$1,703,000.  The  said  act  also  provided  for  additional  dredging  near 
the  draw  span  of  the  Northern  Pacific  Railroad  bridge,  at  an  estimated 
cost  of  $55,500. 

The  present  project  has  been  further  modified  and  enlarged  by  the 
act  of  May  28,  1908,  which  provides  for  the  expenditure  of  moneys 
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heretofore  appropriated  for  the  harbor  for  dredging  inside  the  Du- 
luth  entrance,  in  accordance  with  a  report  in  House  Document  No. 
221,  Sixtieth  Congress,  first  session.  This  report  recommended  the 
enlargement  by  about  209  acres  of  the  anchorage  area  of  the  Duluth 
Basin,  by  dredging  to  a  depth  of  22  feet,  low-water  datum,  an  esti- 
mated amount  of  4,590,000  yards,  at  a  cost  of  $550,800.  These  sev- 
eral modifications  have  a  combined  estimated  cost  of  $2,319,300,  and. 
together  with  the  first  estimate  of  $3,130,553,  makes  a  total  estimated 
cost  of  $5,449,853  for  the  present  project  and  its  modifications. 

The  amount  expended  on  the  existing  project  to  the  close  of  the 
fiscal  year  ending  June  30,  1909,  exclusive  or  outstanding  Uabihties, 
was  $4,392,972.83,  of  which  $466,030  was  expended  for  maintenance. 

Operations  during  the  fiscal  year  ending  June  30,  1909,  include  the 
following: 

The  extension  of  the  Duluth  Harbor  Basin,  authorized  by  act  of 
May  28, 1908,  was  commenced  July  8, 1908,  and  vigorously  prosecuted 
by  the  contractors  until  the  close  of  the  season,  six  dipper  dredges 
being  employed  at  one  time.  The  work  was  resumed  on  the  opening 
of  navigation  in  1909,  and  is  now  in  progress.  The  results  accom- 
plished to  June  30, 1909,  are  the  dredging  of  1,716,567  yards  at  a  con- 
tract cost  of  $180,239.54,  giving  a  depth  of  22  to  24  feet,  extending 
the  area  of  the  basin  by  66  acres,  and  giving  a  total  area  in  the  basin 
to  date  of  about  237  acres.  This  is  new  work.  The  present  contract 
will  be  completed  before  the  end  of  this  season^  with  a  total  contract 
cost  of  about  $200,000,  which  is  expected  to  increase  the  area  to  a 
total  of  about  245  acres. 

Enlartfement  of  East  Oate  Basin. — Private  dredging  of  sand  for 
dock  filling  was  carried  on  for  a  number  of  years  at  the  easterly  side 
of  the  East  Gate  Basin  (near  the  Interstate  bridge),  under  permits 
from  the  Secretary  of  War  and  the  supervision  of  the  district  officer. 
About  850,000  yards  of  sand  were  thus  removed  without  cost  to  the 
United  States,  and  enlarged  the  turning  basin  by  about  39  acres, 
but  left  an  uneven  bottom,  obstructed  oy  shoals.  To  render  this 
area  available  for  navigation  the  shoals  have  been  removed  by  the 
United  States,  between  the  dates  of  June  25,  1908,  and  August  11, 

1908.  The  amount  dredged  was  99,966  vards,  at  a  contract  cost  of 
$1 1,995.92,  and  gave  a  depth  of  21  to  25  feet.  This  is  new  work,  and 
adds  much  to  the  safety  of  navigation  in  the  approach  to  the  bridge. 

Removal  of  shoals. — l)redging  For  the  removal  of  shoals  from  several 
of  the  channels  of  this  harbor  was  commenced  June  22,  1909,  and  at 
the  close  of  the  fiscal  year  amounted  to  43,904  yards,  and  a  contract 
cost  of  $5,927.04.    This  work  is  expected  to  be  completed  in  July, 

1909,  at  a  total  cost  of  about  $20,000,  and  will  give  a  ^ood  navigable 
depth  of  more  than  20  feet.  This  work  was  for  the  purpose  of 
maintenance. 

Suj>€rior  Entry  improvemeni. — During  the  fiscal  year  operations 
were  in  progress  which  nearly  completed  the  north  concrete  revet- 
ment; contract  work  on  the  constmction  of  the  north  rubble  mound 
breakwater  was  prosecuted '  a  quantity  of  riprap  was  removed  from 
the  old  channel  and  placea  in  the  south  rubble  mound  breakwater 
by  United  States  plant;  timber  cribs  for  the  seaward  ends  of  the 
two  breakwaters  were  completed,  and  will  be  sunk  in  place  later; 
a  trench  has  been  excavated  in  the  lake  for  the  cribs,  some  of  the 
bearing  piles  for  these  cribs  have  been  driven  and  cut  off;  a  number 
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of  concrete  footing  blocks  have  been  built  to  be  placed  on  the  cribs; 
a  new  steel  tug  has  been  completed;  and  additional  plant  has  been 
constructed  by  the  United  States  for  use  on  construction  work.  The 
cost  of  the  foregoing  operations  was  $298,447.30,  of  which  $23,467.78 
was  for  administration.    The  foregoing  is  new  work. 

The  work  done  under  the  existing  project  up  jto  the  close  of  the 
past  fiscal  year  has  been  as  follows: 

The  dredging  of  channels  and  basins,  which  was  in  operation  for 
six  seasons  under  continuous  contract  and  completed  m  1902,  re- 
moved 21,697,243  yards  of  material,  and  gave  17  miles  of  dredged 
channels  from  120  to  600  feet  in  width  and  basins  for  anchorage 
and  for  turning  at  the  junctions  of  channels  and  in  the  vicinity  of 
bridges  of  an  aggregate  area  of  about  360  acres,  all  of  a  depth  of  20 
feet  or  more  at  low  water.  Since  then  the  lake  approach  to  the 
Duluth  Canal  has  been  deepened  to  30  feet  or  more  for  a  width  of 
330  feet.  The  lake  approach  to  the  Superior  entry  has  been  deepened 
to  30  feet  or  more  for  a  width  of  350  feet.  Channels  have  been 
widened  in  St.  Louis  Bay  to  adapt  them  to  the  reconstructed  spans 
of  the  Northern  Pacific  bridge,  which  have  recently  been  enlarged 
and  altered  in  position. 

The  East  Gate  Basin  has  been  enlarged  to  the  extent  of '39  acres, 
as  stated  elsewhere,  giving  increased  facilities  for  the  passage  of  ves- 
sels through  the  Duluth-Superior  bridge,  and  for  turning  from  the 
Rice  Point  channel  to  the  Superior  front  channel. 

The  Duluth  Harbor  Basin  is  being  extended  in  order  to  provide 
for  much-needed  anchorage  facilities.  The  projected  amount  of 
such  extension,  as  recommended  by  the  Board,  is  209  acres.  On 
June  30,  1909,  there  had  been  66  acres  dredged,  which  is  about  31 
per  cent  accomplished  of  the  entire  amount.  The  government 
narbor  line  in  front  of  Minnesota  Point  has  been  moved  inshore  to  a 
distance  of  750  feet  by  the  Secretary  of  War  in  order  to  provide  the 
room  necessary  for  this  extension  or  the  basin. 

The  maintenance  of  these  channels  has  been  kept  up  by  the  removal 
of  shoals,  and  a  maximum  draft  of  20  feet  at  mean  low  water  could 
be  carried  through  an}^  and  all  of  them  on  June  30, 1909.  The  usual 
variation  of  water  level  extends  from  about  0  to  -f  1  foot  above  low- 
water  datum.  The  head  of  navigation  is  at  the  foot  of  the  rapids 
just  above  the  village  of  Fond  du  Lac,  on  the  St.  Louis  River,  about 
20  miles  from  Lake  Superior. 

All  the  land  necessary  for  the  widening  of  the  Duluth  Canal  has 
been  acquired  bv  deed  of  gift,  purchase,  or  condemnation,  at  a  cost  of 
$53,919.05.         "  , 

The  land  needed  for  the  improvement  at  the  Wisconsin  entrance, 
the  mouth  of  the  Xemadji  River,  and  a  marshy  island  in  the  St. 
Louis  River,  was  obtained  by  condemnation  proceedings,  at  a  cost  of 
$42,795.94. 

A  small  parcel  of  land  at  the  end  of  Grassy  Point  and  certain  lands 
in  Spirit  Lake  were  purchased,  at  a  cost  of  $3,146.20. 

A  site  for  a  boat  yard  on  Minnesota  Point,  near  the  Duluth  Canal, 
was  acquired  by  purchase  and  condemnation,' at  a  total  cost  of  $7,200, 
and  the  vacation  of  a  portion  of  a  street  was  effected  through  the  city 
authorities,  which  was  found  necessary  in  order  to  carry  out  a  proper 
system  of  improvement.  This  property  has  now  been  improved  by 
building  a  bulkhead  and  a  landing  pier,  dredging  a  slip,  filling  the 
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yard  with  sand,  moving  the  four  government  buildings,  which  had 
been  occupying  leased  ground  at  the  foot  of  Seventh  avenue,  and  by 
fencing  in,  paving  a  roadway,  and  surfacing  and  seeding  for  grass. 
The  cost  of  this  improvement  has  been  about  $17,750. 

New  piers  were  built  for  the  Duluth  Canal.  These  piers  have  been 
equipped  with  67  iron  lamp-posts,  and  the  city  furnishes  the  electric 
current  for  lighting  the  same  during  the  season  of  passenger  travel  by 
lake. 

Concrete  walls  inclosing  the  government  lands  at  the  Duluth  Canal 
were  built  and  the  tracts  filled  to  grade,  requiring  the  deposit  of  about 
50,000  cubic  yards  of  material. 

The  construction  of  an  engineer  building  on  the  government  land 
north  of  the  canal  for  offices  and  a  watchman's  house  has  been  com- 
pleted, at  a  cost  of  about  $25,000.  On  May  1,  1906,  the  rented  office 
rooms  were  given  up  and  the  new  building  occupied.  It  is  a  substan- 
tial building,  conveniently  near  the  harbor  ana  United  States  vessel 
yard,  and  well  adapted  to  office  purposes.  The  parking  of  the  canal 
grounds  and  the  construction  or  additional  concrete  walls  to  protect 
the  grounds  from  flooding  by  storms  have  been  completed. 

At  the  Wisconsin  Entrance  (known  also  as  the  Superior  Entry) 
the  replacing  of  the  old  piers  by  new  ones  of  concrete  construction 
was  begun  in  1903.  About  one-half  of  the  south  pier  was  completed 
in  1904.  A  description  of  the  method  of  construction  may  be  seen  in 
Appendix  AAA,  page  3779,  of  the  Annual  Report  of  the  Chief  of 
Engineers  for  1904.  During  the  following  two  years  but  little  was 
accompUshed  in  the  way  of  construction  at  the  Superior  Entry  on 
account  of  the  destruction  of  protective  works  by  storms.  Work  on 
the  concrete  piers  was  ordered  discontinued  by  the  Chief  of  Engineers 
Au^st  21,  1906,  pending  the  consideration  of  a  report  by  a  board  of 
engineers. 

Work  on  the  modified  project,  in  accordance  with  the  act  of  March 
2,  1907,  was  commenced  in  the  spring  of  1907,  and  has  been  in  prog- 
ress since  that  time.  The  results  accomplished  are  stated  in  aetail 
elsewhere  in  this  report  and  in  the  annual  reports  for  previous  years." 
Up  to  June  30,  1909,  about  44  per  cent  of  this  projected  improvement 
has  been  accomplished. 

The  lake  commerce  of  this  port,  Duluth-Superior,  during  the  last 
season  of  navigation  (1908)  amounted  to  23,797,162  tons  (of  2,000 
pounds),  valued  at  $223,114,320,  and  from  the  beginning  of  improve- 
ments by  the  Government  in  1867  to  1908,  inclusive,  the  vessel  freight 
entering  and  departing  has  amounted  to  265,979,134  tons  (of  2,000 
pounds),  valued  at  $3,103,779,620. 

It  is  believed  that  the  tonnage  of  Duluth-Superior  Harbor  is  now 
exceeded  b}-  that  of  but  two  ports  in  the  Ignited  States — New  York 
and  Philadelphia. 

The  vessel  freight  of  Duluth-Superior  Harbor  for  1908  was  57  per 
cent  of  the  amount  which  passed  tne  Sault  locks  the  same  year. 

For  a  comparison  between  the  cost  of  improvements  and  the  vol- 
ume of  commerce,  it  may  be  stated  here  that  the  total  amount  of 
money  expended  by  the  Government  on  the  improvement  of  this 
harbor  from  the  commencement  of  work  in  1867  up  to  June  30,  1909, 
is  $5,941,155.83.  The  vessel  freight  received  and  shipped  at  this 
port  during  the  same  period  was  265,979,134  tons,  and  its  market 
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value  was  $3,103,779,620.  From  this  it  appears  that  the  cost  at 
government  improvements  has  been  less  than  one-fifth  of  1  per  cent 
of  the  value  of  the  freight  transported. 

The  annual  expense  of  government  operations  in  this  harbor,  con.- 
sisting  of  maintenance,  interest  on  the  total  cost  of  improvements  to 
date,  and  depreciation,  is  approximately  $284,852.  This  annual 
expense,  when  compared  with  the  commerce  of  the  harbor,  amounts 
to  about  1  cent  for  each  ton  of  the  vessel  freight  for  the  year  1908. 
Compared  with  the  value  of  the  commerce  the  annual  expense 
amounts  to  about  one-eighth  of  1  per  cent  of  the  value  of  the  vessel 
freight  for  the  same  year.  For  a  further  comparison  it  appears  that 
the  annual  expense  is  only  about  one-half  of  1  per  cent  of  the  saving 
in  cost  of  transportation  by  water  as  compared  with  rail  rates  on  the 
same  freight  for  the  year  1908. 

Effect  of  project  on  freight  rates:  It  may  not  be  possible  to  rive 
exact  figures  showing  the  effect  of  the  improvements  of  this  harbor 
on  freight  rates,  but  the  following  statements  have  a  bearing  on  the 
question: 

The  average  rate  on  freight  passing  throurii  St.  Marys  Falls  canals 
in  1908  was  0.69  mill  per  mile  per  ton,  and  uie  average  haul  was  842 
miles,  as  shown  by  the  official  records.  If  the  same  height  had  been 
carried  by  rail,  the  rate  would  probably  have  been  as  much  as  3  miUs 
per  ton-mile,  making  a  difference  of  2.3  miUs  per  ton-mile. 

Asstuning  this  difference  to  apply  to  freight  for  Duluth-Superior 
Harbor,  and  that  the  average  ham  is  842  miles,  the  saving  in  cost  of 
transportation  by  water  womd  be  $1.94  per  ton,  and  for  the  23,797,162 
tons  received  and  shipped  at  this  harbor  in  1908  the  saving  in  cost 
amounts  to  about  $46,000,000  in  that  one  year. 

The  saving  in  cost  of  this  large  sum  has,  of  course,  been  made  pos- 
sible by  the  government  improvements,  not  only  at  this  harbor,  but 
at  St.  Marys  River  and  at  other  points  between  here  and  the  Lake 
Erie  ports,  and  it  is  not  known  just  how  much  of  the  above  savin^^ 
should  be  credited  to  the  Duluth-Superior  improvements.  It  is  evi- 
dent, however,  that  with  any  reasonable  proportion  of  such  saving  in 
transportation  accredited  to  the  improvements  at  this  harbor,  wmch 
form  an  essential  and  necessary  part  of  the  whole  waterway,  the  cost 
of  such  improvements  must  be  only  a  small  fraction  of  the  saving  in 
fre^ht  rates  effected  thereby.® 

Tne  foregoing  saving  to  shippers  is  based  upon  a  comparison  of 
existing  rates  of  transportation  by  water  and  rail.  In  addition  to 
this  it  should  be  said  tnat  the  rail  rates  are  reduced  or  kept  down  by 
the  competition  of  the  waterway,  and  in  that  way  a  further  saving  in 
transportation  is  effected.  The  two  modes  of  transportation  having 
developed  contemporaneouslv  during  the  last  half  century,  it  would 
be  hard  to  say  what  the  railroad  rates  would  be  if  the  Great  Lakes 

oA  similar  saving  in  freight  rates  applies  to  other  harbors  in  the  Duluth  district 
which  have  railroad  connections  and  where  harbor  improvements  executed  by  the 
Government  (or  in  part  at  private  cost)  have  opened  up  these  harbors  to  interlake 
navigation  and  commerce.  The  above-named  amount  of  savinj^  in  cost  of  transporta- 
tion, $1.94  per  ton,  will  be  considered  as  also  appljring  approximately  to  the  harbors 
of  Agate  Bay,  Ashland,  Ontonagon,  Marquette,  Marquette  fiay.  Grand  Marais,  (MichA 
and  the  local  harbors  of  the  Keweenaw  waterway,  subject  to  more  or  less  error,  accord- 
ing to  different  local  conditions,  such  as  the  class  of  freight,  its  destination,  numb» 
of  competing  railroads,  facility  of  handling  freight  by  boat  and  by  rail,  etc. 
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waterway  with  its  government  improvements  did  not  exist  but  there 
is  hardly  room  for  doubt  that  they  would  be  materiallj^^  hieher. 

The  amount  estimated  as  a  profitable  expenditure  in  nscal  year 
ending  June  30,  1911,  consists  of  the  following  items: 

(a)  Dredg:infir  to  complete  anchorage  basin  at  Diiluth,  Minn.,  this  work 

being  for  uie  extension  of  benefits 1350, 800. 00 

(b)  Continuing  improvements  at  the  Superior  Entry,  the  work  proposed 
being  necessary  to  make  the  improvement  available,  as  follows: 

For  completion  of  concrete  superstructure  to  the  breakwater  heads  cf 

north  and  south  rubble  mound  breakwaters 50, 500. 00 

For  completing  north  and  south  rubble  mound  breakwaters 255, 530. 00 

Removal  of  old  timber  cribs 19,000.00 

Dredging  north  side  of  inner  channel  as  shown  on  sheet  3  (Report  of 

Board  of  Engineers  approved  April  5, 1907) 64, 368. 00 

389, 398. 00 
Administration  and  contingencies,  20  per  cent 77, 879.  60 

467, 277.  60 

Grand  total  for  improvement 818, 077. 60 

(c)  For  maintenance 25, 000. 00 

Total  for  improvement  and  maintenance 843, 077. 60 

With  regard  to  the  maintenance  of  improvements  in  this  harbor 
it  is  believed  that  this  could  be  advantageously  provided  for  by  an 
annual  allotment. 

With  49  miles  of  harbor  frontage,  17  miles  of  20-foot  channels, 
and  the  handling  of  over  23,000,000  tons  of  freight  in  the  past  year, 
there  is  necessity  for  the  closest  inspection,  by  a  special  patrol  pro- 
vided with  a  steam  tug,  to  prevent  injurious  deposits,  encroachments 
of  wharves  and  other  private  structures,  the  enforcement  of  rules 
regarding  the  rafting  or  logs,  the  anchorage  of  vessels,  the  opening 
of  draws,  and  the  care  of  United  States  property.  These,  with  the 
discovery  and  removal  of  shoals,  repairs  to  government  piers,  the 
care  of  parks^  and  the  collection  of  complete  and  reliable  commercial 
statistics,  which  has  already  proven  of  ^eat  value,  it  is  thought  could 
best  be  cared  for  by  congressional  action  authorizing  allotments  or 
appropriations  to  be  made  on  estimates  submitted. 

For  reports  of  examinations  and  surveys  of  Duluth-Superior 
Harbor,  see  the  Annual  i  report  of  the  Chief  of  Engineers  for  1906, 
page  565,  where  references  are  given.  See  also  Annual  iwcport  for 
1907,  Appendix  J  J,  page  1833,  and  Annual  Report  for  1908,  page 
648. 

July  1,  1908,  balance  unexpended 1762, 736. 72 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 470,000.00 

1, 232, 735.  72 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $487, 488. 05 

For  maintenance  of  improvement 40, 000. 00 

527, 488. 06 
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July  1,  1909,  balance  unexpended 1705, 247. 67 

July  1,  1909,  outstanding  liabilities 20, 984. 36 

July  1,  1909,  balance  available .*.       684, 2«3. 31 

July  1,  1909,  amount  covered  by  uncompleted  contracts 170, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project 1, 043, 799. 20 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 843, 000. 00 

The  following  is  extracted  from  House  Document  No.  221,  Sixtieth 
Congress,  first  session: 

Wab  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  December  5,  1907. 

Sir:  A  northeast  storm  of  unusual  severity,  occurring  late  in  November,  1905, 
occasioned  the  loss  or  severe  injury  of  two  vessels  attempting  to  enter  the  DuluUi 
entrance  to  Duluth-Superior  Harbor.  This  entrance  has  a  depth  of  26  feet  between 
piers  300  feet  apart.  In  both  cases  the  determining  cause  of  the  disaster  to  the  ships 
appears  to  have  been  the  touching  of  the  bottom  of  the  lake  before  reaching  the  outer 
ends  of  the  piers. 

Considerable  damage  was  done  during  the  same  storm  to  piers  and  wharves  in  the 
Duluth  Harbor,  and  to  vessels  lyinff  at  the  same,  on  account  of  the  severity  of  wave 
action  transmitted  through  the  canal  to  the  inner  basin.  Public  sentiment  demanded 
an  amelioration  of  these  conditions,  and  bv  a  concurrent  resolution  passed  June  20. 
1906,  Congress  ordered  an  examination  and  survey  of  Duluth  Harbor  with  a  view  of 
determining  what  modifications,  if  any,  should  be  made  in  the  then  existing  plan  of 
improvement,  apparently  having  in  view  the  difficulties  above  outlined.  On  ac- 
count of  the  importance  of  the  matter,  a  Board  was  appointed  on  the  recommenda- 
tion of  the  Chiei  of  Engineers,  which  Board  submitted  a  report,  published  as  House 
Document  No.  82,  Fifty-ninth  Congress,  second  session.  The  report  of  the  Board 
was  exhaustive,  and  was  fully  reviewed  by  the  Chief  of  Engineers  in  presenting  it 
to  the  Secretary  of  War  for  transmisison  to  Congress. 

The  conclusions  of  this  report  were  that  none  of  the  remedies  suggested  by  inter- 
ested parties  was  practicable.  Widening  the  Duluth  Canal  is  open  to  serious  objec- 
tions, one  of  whicn  is  that  it  would  increase  the  severitv  of  wave  action  in  the  inner 
basin,  and  while  ameliorating  one  difficulty  complained  of  would  aggravate  another. 
The  Board  did  find,  however,  that,  in  view  of  the  probable  cause  of  the  accidents  to 
vessels  in  the  storm  of  November,  1905,  greater  safety  might  be  given  to  the  Duluth 
entrance  in  heavy  weather  by  increasing  the  depth  in  the  lake  just  outside  the  canal 
from  26  to  30  feet,  bo  that  under  no  conditions  of  lake  level  or  wave  action  would  a  vessel 
loaded  to  pa.ss  through  the  canal  be  likely  to  touch  bottom  outside. 

The  Board  found  the  only  practicable  remedy  for  the  danger  of  entrance  through  the 
Duluth  Canal  in  extra  heavy  weather  to  lie  in  a  modification  of  the  project  then  in 
process  of  execution  at  Superior  entry,  so  that  in  heavy  weather  vessels  may  enter  at 
the  latter  point  and  reach  Duluth  Harbor  by  the  inside  route. 

In  the  nver  and  harbor  act  of  March  2,  1907,  under  the  head  of  **  Improving  harbor 
at  Duluth,  Minnesota,  and  Superior,  Wisconsin,"  Congress  authorized  the  Secretary  of 
War  to  adopt  the  recommendations  of  this  Board  as  to  the  change  in  the  plan  for  the 
Superior  entry  so  as  to  provide  an  adequate  rtilling  basin  by  two  breakwaters  with 
an  opening  of  600  feet  between  their  adjac^ent  ends  and  a  canal  through  Minnesota 
Point  500  feet  wide,  protected  by  short  jetties.  This  act  also  stated,  "and  the  Secre- 
tary of  War  may  appoint  a  board  to  make  a  reexamination  and  survey  of  the  Duluth 
Harbor  and  entrance  thereto  with  a  view  to  ascertaining  the  best  method  for  improv- 
ing the  same,  either  by  the  extension  of  the  existing  piers,  the  widening  of  the  channel, 
the  construction  of  one  or  more  breakwaters,  and  the  enlargement  of  the  inner  basin 
in  the  interests  of  commerce,  and  in  order  to  afford  a  safer  entrance  to  said  harbor  in 
times  of  storm,  and  better  protection  to  shipping  and  property  w^ithin  said  harbor; 
also  with  a  view  to  ascertaining  the  advisability  of  constructing  a  new  entrance  to 
tiie  Duluth  Harbor  basin  of  a  width  suitable  for  the  needs  of  commerce,  not  exceeding 
one  thousand  feet,  and  the  protection  of  the  same  by  either  an  outer  or  inner  break- 
water, or  both,  such  new  entrance  to  be  located  southward  from  the  present  Duluth 
entrance  and  so  as  to  cause  the  least  practicable  interference  with  the  waters  of  the 
Saint  Ix)uis  River,  together  with  the  probable  effect  of  such  entrance  upon  the  prop- 
ertv  within  said  harbor." 
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In  coorpliance  with  this  law  and  on  the  recommendation  of  the  Chief  of  Enf^ineers, 
another  Board  of  Engineer  officers  was  appointed  with  personnel  entirely  different 
Irom  the  former  one,  and  the  repcHt  of  this  Board  is  now  submitted  for  transmission 
to  Confess. 

It  will  be  noted  that  this  law,  while  adopting  the  remedy  proposed  by  the  former 
Board,  orders  practically  a  reconsideration  and  review  of  all  the  propositions  which 
were  unfavorably  considered  by  that  Board.  The  i>resent  Board  has  made  an  exhaust- 
ive discussion  of  the  subject,  uter  a  personal  examination  of  the  locality  and  a  widely 
advertised  and  well-attended  public  hearing,  at  which,  it  is  believed,  every  person 
who  had  any  desire  to  express  himself  on  the  subject  did  so.  The  Board  found  the 
local  sentiment  very  much  divided,  so  much  so  as  to  form  no  basis  of  support  for  con- 
clusions, with  the  possible  exception  of  the  project  for  an  extensive  breakwater  or 
breakwaters  in  front  of  the  Duluth  entrance.  To  this  subject  the  Board  gave  most 
careful  consideration  and,  for  reasons  fuUy  stated  in  the  report,  decides  adversely  to 
the  breakwater  project.  The  Board,  however,  indicates  the  best  positions  for  two 
such  breakwaters,  in  case  it  is  decided  to  build  them,  its  opinions  to  the  contrary  not- 
withstanding. The  report  of  the  Board  confirms  the  views  previously  held  as  to  the 
impracticability  of  wiaening  the  Duluth  Canal  and  the  futility  of  extending  the  piers, 
and  supports  the  recommendation  previously  made  for  a  deepening  of  the  lake 
approach  to  the  canal  entrance.  The  Board  finds,  however,  that  an  enlaigement 
of  the  inner  basin  at  the  Duluth  end  of  the  harbor  would  be  advisable,  and  recom- 
mends dredgine  to  certain  proposed  lines. 

This  report  has  been  referred  to  the  Board  of  Engineers  for  Rivers  and  Harbors, 
and  after  careful  consideration  of  the  subject  this  Board  concurs  in  the  views  and 
recommendations  contained  therein. 

I  also  concur,  and  recommend  that  provision  be  made  by  law  for  the  dredging  pro- 
posed by  the  Board  in  the  lake  approach  to  the  Duluth  Canal  and  in  the  Duluth  inner 
basin. 

Very  respectfully,  A.  Mackenzie, 

Brig.  Gen.^  Chief  of  Engineers  ^  U.  S.  Army, 

The  Secretary  of  War. 

ST.    CROIX   RIVER,    WISCONSIN    AND  MINNESOTA. 

Before  improvement  the  ruling  low-water  depth  on  the  bars  above 
Lake  St.  Croix  was  2  feet.  In  Lake  St.  Croix  the  channel  was  in  most 
places  8  to  10  feet  deep,  but  narrow  and  tortuous. 

The  project  was  adopted  in  1875,  and  amended  as  to  estimates  of 
cost  in  1882  and  1889.  By  act  of  June  3,  1896,  the  improvement  of 
the  harbor  and  water  front  of  Stillwater  was  added  to  the  project. 

The  end  sought  was  to  provide  a  commodious  channel  3  feet  deep 
at  low  water  from  Taylors  Falls  to  the  Mississippi  River,  a  distance 
of  52.3  miles,  and  to  give  adequate  harbor  facilities  at  Stillwater. 
This  was  to  be  done  by  means  of  dredging  in  Lake  St.  Croix  and  at  Still- 
water and  by  dredging  and  contraction  works  above  Lake  St.  Croix. 
The  estimate  of  cost,  as  finally  modified,  was  $136,700.  The  project 
was  completed  in  1900. 

Since  that  time  work  of  maintenance  has  been  done.  The  appro- 
priations have  not  been  sufficient  to  accomplish  all  that  was  desired, 
and  the  channel  above  Lake  St.  Croix  has  deteriorated  so  as  to  be 
scarcely  navigable  at  low  stages.  This  deterioration  is  mainly  due  to 
the  choking  of  the  river  by  snags  and  sunken  logs. 

The  amount  expended  to  June  30,  1909,  was  $147,694.86,  of  which 
the  amount  spent  since  1900,  $16,285.36,  was  for  maintenance  only. 

Regular  appropriations  of  $3,600  per  annum  are  needed  for  the 
maintenance  of  tnis  improvement. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  at  low 
water  was  3  feet  at  and  below  Stillwater.  Above  Stillwater  it  was 
not  more  than  2  feet.  Taylors  Falls,  about  52  miles  from  its  inouth, 
is  the  head  of  navigation  on  this  stream.  The  usual  variation  of 
level  of  water  surface  is  about  6  feet. 
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The  commerce  of  this  river  is  chiefly  in  logs,  which  are  floated 
loose  to  Stillwater,  Minn.,  and  rafted  below  that  place.  About 
84,000,000  feet  b.  m.  of  loose  logs  were  floated  during  the  season  of 
1908,  their  weight  being  about  378,000  tons  and  their  value  about 
$1,848,000.  About  43,000,000  feet  b.  m.  of  logs  and  manufactured 
lumber,  4,000,000  laths,  and  6,000,000  shingles  were  rafted  below 
Stillwater,  10  steamboats  being  engaged  in  these  operations.  One 
steamboat  made  daily  trips  during  the  season  between  Osceola  and 
Taylors  Falls,  Minn.,  carrying  passengers  and  a  little  freight,  but  no 
information  could  be  obtained  of  the  amount  of  business  done.  No 
freight  to  speak  of  has  been  carried  on  the  river  in  recent  years.  The 
work  done  nas  had  no  effect  on  freight  rates. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  expendi- 
ture in  fiscal  year  1911  to  dredging  and  the  repair  of  wing  dams,  such 
work  being  necessary  to  make  previous  improvements  available. 

July  1,  1908,  balance  unexpended $397. 74 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved  March 
3,1909 3,600.00 

3, 997. 74 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement  * 727.60 

July  1,  1909,  balance  unexpended 3,270.14 

July  1,  1909,  outstanding  habilities 586. 29 

July  1,  1909,  balance  available 2, 684. 85 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 4, 000. 00 

HARBOR   AT  AGATE   BAY,    MINNESOTA. 

This  harbor,  situated  on  the  north  shore  of  Lake  Superior,  27  miles 
northeast  of  Duluth,  Minn.,  is  an  important  shipping  port  for  iron  ore 
and  lumber  and  a  harbor  of  refuge. 

Before  improvement  there  was  ample  depth  for  navigation,  with 
18  feet  or  more  at  mean  low  water  over  the  greater  portion  of  the 
harbor,  but  the  harbor  was  exposed  to  storms  from  the  southwest 
and  to  reverse  swells  from  severe  northeast  storms. 

The  approved  project  of  January  4.  1887,  was  to  construct  two 
breakwater  piers  on  a  hne  toward  eacn  other  from  the  eastern  and 
western  points  of  the  bay,  to  be  1,000  and  900  feet  long,  respectively, 
leaving  an  opening  of  1,340  feet  between  their  extremities  and  inclos- 
ing an  area  of  109  acres. 

In  1899  the  total  ultimate  length  of  the  easterly  breakwater  was 
increased  by  50  feet. 

The  original  estimate  of  cost  was  $213,000,  which  was  increased  to 
$244,208  (see  Annual  Report  of  the  Chief  of  Engineers  for  1887)  on 
account  of  higher  prices. 

The  amount  expended  on  the  approved  project  up  to  the  close  of 
the  fiscal  year  ending  June  30,  1909,  not  mcluding  outstanding  lia- 
bihties,  was  $250,896.78,  of  which  about  $16,839.25  was  applied  to 
the  maintenance  of  the  improvement. 

The  amount  expended  during  the  year  was  for  incidental  expenses 
and  contingencies. 
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The  project  was  completed  on  November  1,  1901,  and  fulfills  very 
effectually  the  purpose  for  which  it  was  designed. 

The  depth  at  the  entrance  is  over  50  feet,  and  vessels  drawing  20 
feet  can  reach  the  ore  docks  in  safetv. 

The  usual  variation  of  water  level  extends  from  about  0  to  about 
+ 1  foot  above  low-water  datum. 

The  commerce  of  the  port  has  increased  from  174  arrivals  and 
clearances  of  vessels  in  1885,  with  263,437  tons  of  freight,  valued  at 
$876,613,  to  2,034  arrivals  and  clearances  in  1908,  with  6,688,602 
tons,  valued  at  $16,941,624. 

The  total  value  of  the  commerce  of  this  port  from  1887  to  1908, 
both  years  inclusive,  is  $204,511,992. 

The  total  expenditures  by  the  Government  for  this  harbor  to  date 
are  one-eighth  of  1  per  cent  of  the  value  of  the  vessel  freight  re- 
ceived and  shipped  during  the  period  covered  by  these  expenditures. 

The  annual  expense  of  government  operations  at  this  harbor,  con- 
sisting of  maintenance,  interest  on  cost  of  improvement,  and  depre- 
ciation, is  approximately  $14,808.  This  amounts  to  S0.002  per  ton 
of  the  vessel  freight  for  the  year  1908  and  to  0.87  per  cent  of  the 
value  of  this  freight,  and  is  one-ninth  of  1  per  cent  of  the  saving  in 
the  cost  of  transportation  on  this  freight  by  water  as  compared  with 
rail  rates.  Details  of  these  comparisons  may  be  seen  in  Table  4, 
Appendix  I  I  2,  of  this  report. 

Effect  of  project  on  freight  rates:  It  is  estimated  that  the  saving 
in  cost  of  transportation  by  water  as  compared  with  that  by  rail  for 
the  receipts  ana  shipments  of  this  harbor  is  approximately  $1.94. per 
ton,  which  amounts  to  about  $13,000,000  for  the  year  1908.  This  is 
three-fourths  of  the  value  of  the  receipts  and  shipments  for  the  same 
year.  The  government  improvements  have  been  an  indispensable 
aid  to  this  commerce.  (See  the  report  for  harbor  at  Duluth,  Minn., 
and  Superior,  Wis.) 

The  available  balance  and  the  appropriation  recommended  will  be 
expended  for  repairs  and  maintenance. 

July  1,  1908,  balance  unexpended $5,906.62 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 16. 71 

July  1,  1909,  balance  imexpended 5,889.91 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 2, 000. 00 

HARBOR  AT  GRAND  MARAIS,  MINN. 

This  harbor  is  an  elliptical  bay,  whose  major  axis  is  about  one-half 
mile  and  whose  minor  axis  is  about  one-fourth  of  a  mile  in  length.  It 
has  an  opening  on  the  south  side,  which  was  originally  about  1,000 
feet  in  width.  Before  improvement  there  was  a  maximum  depth 
of  14  feet  over  a  very  limited  area,  the  general  average  depth  bemg 
only  8  or  9  feet,  (Depths  are  referred  to  mean  low  water.)  It  is 
the  only  harbor  of  refuge  on  the  north  shore  between  Agate  Bay 
and  the  international  boundary  line,  a  distance  of  125  miles. 

The  approved  project  of  April,  1879,  is  to  build  two  breakwater 
piers,  each  350  feet  long,  from  the  east  and  west  points  of  the  bay,  or 
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one  pier  700  feet  long  from  the  east  point,  and  dredge  an  anchorage 
area  of  about  26  acres  to  a  depth  of  at  least  16  feet,  all  at  an  esti- 
mated cost  of  $139,669.40.  For  reasons  explained  in  the  report  of 
the  local  officer  (Annual  Report  of  the  Chief  of  Engineers  for  1898, 
p.  2217),  this  estimate  was  increased  to  $163,954.63. 

Two  breakwaters,  each  350  feet  long,  have  been  constructed  from 
the  east  and  west  points  of  the  bay,  the  work  being  completed  on 
August  13,  1901. 

The  amount  expended  on  the  project  up  to  the  close  of  the  iSscal 
year  ending  June  30,  1909,  not  including  outstanding  liabilities,  was 
$166,316.52,  of  which  about  $5,379.84  was  for  maintenance.  The 
work  done  has  resulted  in  a  more  protected  harbor  and  a  16-foot 
anchorage  area  of  about  26  acre^. 

The  expenditures  during  the  year  were  for  incidental  expenses 
and  contingencies. 

The  minimum  mean  low-water  depth  over  the  shoalest  part  of  the 
locality  under  improvement  is  15  feet. 

The  usual  variation  of  water  level  extends  from  about  0  to  +1 
foot  above  low-water  datum. 

The  commerce  of  the  port  has  increased  from  25  entrances  and 
clearances,  made  by  4  tugs  and  5  schooners,  with  60  tons  of  cai^, 
valued  at  $6,000,  m  1878,  to  1,250  clearances  and  entrances,  all 
steamers,  with  41,125  tons  of  cargo,  valued  at  $1,253,574,  in  1908. 

The  value  of  the  commerce  of  the  harbor  from  1878  to  1908,  both 
inclusive,  is  estimated  at  $10,615,608. 

The  freight  tonnage  in  1908  was  15  per  cent  less  than  in  1907. 

The  tot£d  expenditures  by  the  Grovemment  for  this  harbor  to  date 
are  1^  per  cent  of  the  value  of  the  vessel  freight  received  and  shipped 
during  the  period  covered  by  these  expenditures. 

The  annual  expense  of  government  operations  at  this  harbor,  con- 
sisting of  maintenance,  interest,  and  depreciation,  is  approximatdy 
$8,232.  This  amounts  to  $0.20  per  ton  of  vessel  freight  for  the  year 
1908,  and  to  0.66  per  cent  of  the  value  of  this  freight. 

Effect  of  project  on  freight  rates:  There  are  no  railroads  running 
to  this  harbor,  and  the  onRr  means  of  transportation  is  by  water,  so 
that  no  cojnpilmon  can  be  made  with  railroiul  charges. 

In  the  original  condition  of  the  bay  a  small  commercial  business 
could  have  been  transacted  by  means  of  tugs  or  other  vessels  of  small 
draft  at  risk  of  exposure  to  storms,  and  logs  could  have  been  rafted  to 
other  ports  on  the  lake,  also  at  risk  of  loss,  to  be  sawed  into  lumber; 
but  the  present  commerce  of  this  port  could  not  have  been  carried  on. 

The  United  States  improvements  have  therefore  been  an  indispen- 
sable agencv  in  the  development  of  business  where  none  previously 
existed,  and  this  may  be  of  greater  value  and  importance  than  a  sim- 
ple reduction  of  rates. 

The  available  balance  and  the  appropriation  recommended  will  be 
expended  for  repairs  and  maintenance  as  necessity  arises. 

July  1,  1908,  balance  unexpended $6, 079. 02 

June  30,  1909,  amount  expended  during  fifical  year,  for  maintenance  of 

improvement 45. 54 

July  1,  1909,  balance  unexpended 6,033.48 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1911. 
for  maintenance  of  improvement,  exclusive  of  Uie  balance  unexpended 
July  1,1909 2,000.00 
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The  following  report  of  the  Board  of  Engineers  on  a  recent  survey, 
concurred  in  by  the  Chief  of  Engineers,  is  printed  in  House  Document 
No.  939,  Sixtieth  Congress,  first  session: 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington^  D.  C,  February  10,  1908. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army.  The  work  proposed 
by  the  district  officer  for  the  improvement  of  Grand  Marais  Harbor,  Minnesota,  and  its 
cost  are  as  follows: 

New  east  breakwater,  300  feet  long $40, 553 

Removal  of  old  pier 6, 336 

Dredging  in  harbor  basin 70, 416 

Total 117, 305 

A  previous  preliminary  examination  of  this  locality  ordered  by  the  river  and  harbor 
act  approved  June  13, 1902,  limited  the  scope  of  the  improvement  proposed  to  "change 
in  or  addition  to  the  east  pier."  It  was  apparent  at  the  time  of  making  this  examina- 
tion that  such  a  change  would  not  be  justified  wi^out  additional  dredging  in  the 
harbor,  and  for  that  reason  and  the  further  reason  that  the  local  commerce  did  not  at 
the  time  seem  to  warrant  any  large  expenditure,  the  project  for  changing  the  east  pier 
was  reported  unfavorably. 

At  tne  present  time,  however,  the  conditions  are  altered,  both  because  the  order 
for  the  preliminary  examination  does  not  limit  its  scope  to  pier  construction  and 
because  the  improvement  proposed  for  this  harbor  has  an  intimate  connection  with 
tile  pfoject  for  the  establishment  of  a  harbor  of  refuge  on  the  north  coast  of  Lake 
Superior,  which  was  reported  upon  by  this  Board  under  date  of  November  11, 1907. 

Recognizing  the  importance  of  the  establishment  of  a  harbor  of  refuge  for  the  local 
commerce  of  tne  north  coast,  the  Board  is  now  prepared  to  recommend  such  im^ove- 
ment  in  the  harbor  at  Grand  Marais  as  shall  qualify  it  for  this  purpose.  The  Board 
desires,  however,  to  emphasize  its  view  that  the  usefulness  of  sucn  a  harbor  would 
probably  be  limited,  at  least  for  the  present  time,  to  vessels  of  moderate  draft,  since 
the  large  lake  steamers  which  enter  the  port  of  Duluth  would  seek  shelter  from  storma 
in  the  Axx)stle  Islands  rather  than  at  any  harbor  which  might  be  established  on  the 
north  coast. 

In  the  report  on  preliminary  examination  in  1903,  after  referring  to  the  difficulty 
of  entering  the  harbor  at  certain  times  on  account  of  the  position  of  the  east  pier  ana 
the  existence  of  a  lar^  shoal  area  within  the  harbor^  the  district  officer  stated  ^*the 
remedy  for  this  condition  of  affairs  would  be  the  construction  of  a  new  east  pier" 
*  *  *  and  'dredging  away  about  9  acres  of  the  shoal  area  near  the  entrance/' 
and  further  on  he  states  "the  first  and  most  important  remedy  would  be  the  dredging 
previously  described,  but  the  act  approved  June  13,  1902,  limits  this  preliminary 
examination  to  any  change  in  or  addition  to  the  east  pier  and  therefore  eliminates 
any  recommendation  in  reference  to  dredging.'' 

In  the  opinion  of  the  Board,  the  remedies  formerly  suggested  by  the  district  officer 
are  applicable  at  the  present  time,  as  is  also  the  oraer  of  their  importance,  and  the 
Board  believes  that  the  dredging  should  be  tried  first  and  its  effect  noted  before  under- 
taking the  construction  of  a  new  east  pier. 

The  dredging  proposed  by  the  district  officer  is  shown  by  shaded  lines  on  the  accom- 
panying tracing,  and  for  reasons  stated  within  is  8  acres  less  than  that  contemplated 
in  me  report  on  preliminary  examination.  The  area  to  be  dredged  amounts  to  21 
acres,  which  will  make  available  a  total  of  53  acres  of  deep  water  for  anchorage  and 
commercial  purposes,  having  a  clear  depth  of  16  feet  at  low  water,  which  corresponds 
with  the  deptib  of  the  present  basin.  The  division  engineer,  however,  is  of  opinion 
that  the  dreagin^  should  be  carried  to  a  depth  of  20  feet,  and  that  it  should  include  the 
entire  area  within  the  harbor,  amounting  to  61  acres. 

In  the  opinion  of  the  Board,  the  deptn  proposed  by  the  district  officer — 16  feet  at 
mean  low  water — ^is  sufficient  to  meet  the  present  and  reasonably  prospective  demands 
of  commerce,  at  least  for  a  number  of  years  to  come,  and  it  believes  that  this  depth 
should  be  adopted  for  the  present.  If  m  the  future  the  necessity  for  a  greater  depth 
shall  become  apparent,  the  question  can  then  be  taken  up.  The  dredging  proposed 
by  the  district  officer  ¥dll  practically  double,  the  present  available  area  within  the 
harbor,  and  will  afford  sufficient  room  for  a  very  material  increase  in  the  use  of  this 
harbor,  both  for  conmiercial  purposes  and  as  a  harbor  of  refuge,  and  until  a  greater  area 
becomes  necessary  and  l^e  permit  for  the  use  of  the  8  acres  in  the  western  part  of  the 
harbor  for  log-boom  purposes  is  annulled  the  Board  believes  the  dredging  should  be 
confined  to  the  area  and  depth  proposed  by  the  district  officer. 
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To  Bum  up,  the  Board  believes  Grand  Marais  Harbor  worthy  of  further  improvement 
to  the  extent  of  the  dredging  proposed  by  the  district  ofScer,  which  he  estimates  wifl 
cost  $70,416. 

For  the  Board: 

D.  W.  LOOKWOOD, 

Colonel,  Corps  of  Engineers^ 
Senior  Member  of  the  Board. 

Commerce. — ^The  commerce  of  this  port  has  increased  from  26  en- 
trances and  clearances  made  by  4  tugs  and  5  schooners,  with  60  tons 
of  cargo,  valued  at  $6,000  in  1878,  to  1,224  clearances  and  entrances, 
nearly  all  steamers,  with  30,910  tons  of  cargo,  valued  at  $970,083,  in 
1906.  The  character  of  this  commerce  is  shown  in  the  foUowing 
detailed  statement: 

MINNESOTA   RIVER,  MINNESOTA. 

Before  improvement  the  ruling  low-water  depth  at  the  entrance  to 
Minnesota  i.iver  was  not  more  than  2  feet.  From  the  mouth  to 
Shakopee,  a  distance  of  23.7  miles,  there  was  a  least  low-water  depth 
of  7  feet,  and  from  Shakopee  to  Little  i.apids,  11.8  miles,  a  least  depth 
of  3  feet.  From  Little  iwapids  to  Mankato,  a  distance  of  78.2  miles, 
the  river  was  navigable  only  at  the  higher  stages.  Above  Mankato 
navigation  was  possible  only  at  very  high  water.  Along  the  entire 
course  the  channel  was  obstructed  by  bowlders,  snags,  and  overhang- 
ing trees. 

The  project,  adopted  in  1867,  provided  for  the  removal  of  snags, 
bowlders,  etc.,  from  Yellow  Medicine  A  iver  to  the  mouth,  a  distance 
of  237  miles.  The  estimate  of  cost  was  $1 17,000.  In  1893  the  project 
was  modified  to  include  the  construction  of  a  low-water  dam  across 
the  mouth  of  the  river  at  Pike  Island,  and  the  excavation  of  a  new 
channel  through  Fort  Snelling  Chute  at  the  head  of  Pike  Island. 
When  the  Minnesota  I  iver  is  low,  the  Mississippi  River,  at  the  head 
of  Pike  Island,  is  ordinarily  higher  than  the  Minnesota,  and  the 
object  of  the  dam  and  new  channel  was  to  raise  the  level  of  the 
Minnesota  at  and  near  Little  itapids  during  low  stages  as  well  as  to 
provide  a  better  entrance.  The  estimated  cost  of  the  new  work  was 
$10,000.  The  project  was  completed  in  1895.  Work  done  since  that 
time  has  been  m  maintenance  of  the  channel  at  the  mouth. 

By  act  of  June  13,  1902,  $2,500  was  appropriated  for  the  removal 
of  the  dam  at  Pike  Island,  should  the  Secretary  of  War  in  his  discre- 
tion so  determine.    The  dam  was  removed  in  1908. 

Amount  expended  to  June  30,  1909,  was  $139,438.02,  of  which 
$7,938.77  was  for  maintenance  of  existing  improvements. 

Appropriations  since  1896  have  been  very  small  and  irregular  and 
have  all  oeen  applied  to  the  maintenance  of  the  improvement  at  the 
mouth  of  the  river,  for  which  purpose  they  have  not  been  suflScient. 

Regular  appropriations  of  $2,000  per  annum  are  needed  for  the 
maintenance  of  this  improvement. 

The  maximum  draft  that  could  be  carried  to  Shakopee  June  30, 
1909,  at  low  water  was  5  feet,  great  improvement  in  tne  navigable 
depth  at  the  entrance  having  resulted  from  the  removal  of  the  dam  at 
Pike  Island. 

Little  Rapids,  36  miles  from  the  mouth,  may  be  considered  the 
head  of  navigation  at  present,  although  at  high  stages  navigation  is 
possible  to  Le  Sueur,  88  miles  from  the  mouth. 
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The  stream  is  at  present  used  chiefly  by  excursion  steamers  aiid 
small  pleasure  launches.  A  small  freight  boat  ran  between  St.  Peter 
and  Mankato  during  the  season  of  1909,  but  no  statistics  could  be 
obtained. 

The  Minnesota  River  has  as  yet  had  no  effect  on  freight  rates,  as 
until  this  season  vessels  of  commercial  size  have  not  been  able  to 
enter  it. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure in  fiscal  year  1911  to  dredging  the  river  from  itsjnouthto 
about  2  miles  above. 

July  1, 1908,  balance  unexpended jMi  394. 98 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3, 1909 ,,.    2,000.00 

6, 394. 93 
Amount  earned  to  the  surplus  fund  of  the  Treasury 21.32 

6, 373. 61 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement |2, 478. 18 

For  maintenance  of  improvement 1,354.77 

3,832.96 

July  1,  1909,  balance  unexpended 2,540.66 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  baluice  unex- 
pended July  1, 1909 2,200.00 

BED  BIVBB  OF  THE  NOBTH,  MINNESOTA  AND  NOBTH  DAKOTA. 

Under  this  project  are  included  the  improvements  of  the  Red  River 
of  the  North;  Minnesota  and  North  Dakota,  and  of  Red  Lake  River, 
Minnesota. 

Before  improvements  the  ruling  depth  at  low  water  in  the  Red 
River  of  the  North  from  the  Canadian  frontier  to  Grand  Forks,  a 
distance  of  143.5  miles,  was  2  feet,  and  from  Grand  Forks  to  Moor- 
head,  155  miles,  1.5  feet.  From  Moorhead  to  Breckenridge,  97  miles, 
navigation  was  possible  only  at  the  higher  stages.  The  river  was 
obstructed  by  snags,  overhanging  trees,  etc. 

Red  Lake  River  h*om  the  head  of  Red  Lake  to  Thief  River  Falls, 
a  distance  of  135  miles,  had  a  low- water  depth  of  at  least  3  feet  in, 
most  places,  but  was  obstructed  by  a  bar  at  tne  mouth  of  the  lake  and 
by  bowlders  between  Thief  River  Falls  and  High  Landing,  a  dis- 
tance of  35  miles,  so  that  the  ruling  depth  was  1.5  feet. 

The  project  for  the  Red  River,  aa opted  in  1878,  provided  for 
dredging  and  removal  of  obstructions  from  Breckenridge  to  the 
international  boundary,  and  the  construction  of  a  lock  and  dam  to 
overcome  the  fall  at  Goose  Rapids,  the  whole  being  with  a  view  to 
obtain  channels  as  follows: 

Breckenridge  to  Moorhead,  97  milee,  a  channel  capable  of  being  navigated  during 
hiffh  and  meoium  stages  of  water. 

Moorhead  to  Grand  Forks,  155  miles,  a  channel  50  feet  wide  and  3  feet  deep  at 
low  water. 

Grand  Forks  to  the  northern  boundary  line,  143.5  miles,  a  channel  60  feet  wide 
and  4  feet  deep  at  low  water. 

The  estimated  cost  was  $364,598.17.  This  project  was  modified  as 
follows:  In  1883  the  estimated  cost  was  increased  to  $398,598.17.     In 

S.  Rep.  527,  61—2 87 
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1887  the  proposed  lock  and  dam  at  Goose  Rapids  was  dropped  from 
the  project  and  the  estimate  reduced  to  $252,598.37.  In  1893  the 
estimate  was  increased  to.  $310,320. 

The  improvement  of  Red  Lake  River  was  added  to  the  project  in 
1896.  It  was  proposed  to  provide  a  depth  of  3  feet  by  dredging  and 
i^emoval  of  bowlders  from  Thief  River  Falls  to  the  head  of  Red  Lake, 
The  amount  authorized  by  Congress  to  be  spent  on  this  work  was 
$9,000.  The  total  estimate  for  both  rivers  is  therefore  at  present 
$319,320. 

The  total  amount  expended  to  June  30,1909,  was  $339,542.81,  of 
whidi  $37,129.21  was  for  maintenance.  The  sum  of  $159.50  has  been 
returned  to  the  appropriation  by  the  sale  of  condemned  material. 

As  a  result  of  these  expenditures  some  improvement  was  made  in 
the  few  years  subsequent  to  1878  in  the  upper  section  of  the  river. 
No  work  has  been  done  in  tliis  section  in  recent  years  because  there 
has  been  no  navigation.     In  the  middle  section  the  project  was  com- 

gieted,  except  for  13  miles,  in  1894.  Since  that  time  the  river  above 
ellmont,  N.  Dak.,  has  been  obstructed  by  unauthorized  bridges, 
which  do  not  permit  navigation.  In  the  lower  section  the  project 
was  completed  m  1902. 

Since  the  shoals  in  this  river  constantly  recur,  annual  work  of 
maintenance  is  necessary.  The  funds  supplied  not  having  been  suf- 
ficient to  maintain  depths  contemplated  by  the  project,  the  navigable 
.  depth  of  the  middle  section  is  now  2  feet  and  or  the  lower  section  3.5 
feet.  Nothing  beyond  work  of  maintenance  has  been  done  in  recent 
years;  this  has  been  confined  to  dredging  the  worst  bars  in  the  vicin- 
ity of  Grand  Forks,  N.  Dak.  The  expenditure  of  at  least  $7,500 
annually  would  be  required  to  keep  the  navigated  portions  of  the 
river  in  condition. 

On  Red  Lake  River  work  has  been  confined  to  the  removal  of  snags, 
bowlders,  and  similar  obstructions  from  the  channel.  No  work  has 
been  done  since  1900,  and  in  1905  the  floating  plant  used  for  this 
work  was  sold  by  authority  of  the  Secretary  of  War. 

The  actual  head  of  navigation  on  the  Ked  River  of  the  North  is 
Bellmont,  N.  Dak.,  about  180  miles  by  river  from  the  international 
boundary.  The  usual  variation  of  water  surface  is  25  feet;  the  maxi- 
mum variation  49  feet. 

Red  Lake  River  is  navigable  from  Thief  River  Falls  to  the  head 
'  of  Red  Lake,  a  distance  of  135  miles.  Below  Thief  River  Falls  the 
river  is  not  navigable.  The  usual  variation  of  level  is  about  3.5  feet; 
the  maximum  variation  about  6  feet. 

Red  River  is  regularly  used  during  the  summer  season  by  2  steam- 
boats and  12  barges.  During  1908,  12,026  tons  of  wheat  were  carried 
from  river  points  to  Grand  Forks  for  transfer  to  railroads. 

Four  steamers  and  1  launch  make  use  of  the  Red  Lake  River,  car- 
rying passengers  and  small  amoimts  of  freirfit.  About  60,000,000 
feet  D.  m.  of  logs  were  floated  down  Red  Lake  River  during  the  season 
of  1908,  their  weight  being  270,000  tons  and  their  value  $1,320,000. 

In  addition  to  the  above  about  400  tons  of  miscellaneous  freight 
and  about  1,000  passengers  were  carried. 

Rates  on  the  Ked  River  steamers  are  from  70  to  50  per  cent  less 
than  the  railroad  rates  between  common  points. 

This  project  has  no  apparent  effect  on  railroad  freight  rates. 
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It  is  proposed  to  apply  the  amount  estimated  as  a  profitable 
expenditure  for  the  fiscal  year  1911  in  dredging  near  Grand  Forks, 
N.  Dak. 

July  1,  1908,  balance  unexpended $5, 024.  80 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 7,500.00 

12, 624. 80 
June  30,  1909,  amoimt  expended  during  fiscal  year,  for  maintenance  of 

improvement 5, 785. 11 

July  1,  1909,  balance  imexpended 6,739. 69 

July  1,  1909,  outstanding  liabilities 70L 18 

July  1,  1909,  balance  available 6,038. 51 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 7, 500.  00 

INDIANA   HABBOR,   INDIANA. 

Indiana  Harbor  is  an  artificial  channel  built  by  private  parties 
since  1901,  the  outer  portion  which  makes  connection  with  Lake 
Michigan  being  constructed  under  authority  of  joint  resolution  of 
Congress  (Pubfic  Resolution — No.  31)  approved  June  14,  1906.  The 
harbor  entrance  is  located  about  6.5  miles  southeast  of  Calumet,  or 
South  Chicago,  Harbor,  Illinois.  The  inner  harbor  is  a  dredged  canal 
which  it  is  proposed  to  extend  inland  for  a  distance  of  about  3.5  miles 
to  make  connection  with  the  Grand  Calumet  River  near  the  city  of 
Hammond,  Ind.,  with  a  branch  canal  1.5  miles  in  length  connecting 
with  Lake  George.  Neither  the  outer  harbor  nor  the  inner  harbor 
is  as  yet  fully  completed. 

The  following  report  of  the  Board  of  Engineers  is  concurred  in  by 
the  Chief  of  Engineers  and  printed  in  House  Document  No.  1113, 
Sixtieth  Congress,  second  session: 

Board  of  Engineers  for  Rivers  and  Harbors. 

Washington,  D.  C.  Orijnh^  if.   ignx 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

In  its  report  of  September  8,  1908,  reviewing  that  of  the  aistrict  officer  on  a  pre- 
liminary examination  of  this  harbor,  the  Board  expressed  the  opinion  that  puolic 
interests  of  sufficient  extent  and  importance  were  now  involved  at  Indian  Harbor  to 
warrant  the  United  States  in  taking  over  the  waterway  for  the  use  of  the  public,  and 
that  reasonable  expenditures  made  in  accordance  with  the  plan  proposed  by  the 
district  officer  would  result  in  benefits  commensurate  with  the  amounts  so  expended. 

The  general  plan  of  improvement  provides  for  an  outer  harbor  about  300  feet  in 
width  and  22  feet  in  depth  and  an  inner  harbor  or  channel  way  200  feet  in  width  and 
20  feet  in  depth,  designed  ultimately  to  extend  to  the  Calumet  River  and  to  Lake 
George.  It  is  proposed  that  the  United  States  shall  take  over  and  assume  the  main- 
tenance of  the  outer  harbor  and  do  such  dredging  as  may  be  necessary  to  provide  an 
adequate  channel  of  approach  to  and  between  tne  piers;  also  to  take  over  the  inner 
channel  of  waterway  and  assume  its  maintenance  so  fast  as  private  interests  shall 
complete  the  channel  wav  and  equip  it  with  suitable  draws;  provided,  however,  the 
United  States  shall  not  take  charge  of  or  assume  control  of  any  portion  of  said  waterway 
until  the  same  shall  have  been  deeded  free  of  cost  to  and  accepted  by  the  United 
States. 

The  work  recommended  as  essential  on  the  part  of  the  United  States  when  it  takes 
control  of  this  waterway,  aside  from  its  future  maintenance,  is  the  completion  of  the 
dredging  of  the  channel  of  approach  and  between  the  piers.  The  cost  of  this  work, 
as  estimated  by  the  district  officer,  will  be  $62,000.    He  estimates  the  cost  of  main- 
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tenance  at  $5,000  per  year  for  the  first  three  years  after  this  work  is  done.  The  present 
location  of  the  channel  of  approach  should  be  considered  as  approximate  oiuy  and 
subject  to  such  modifications  as  may  be  found  advisable  at  the  time  the  United  States 
takes  control .  It  may  become  necessary  at  some  time  in  the  future  to  repair,  streufithenr 
or  reconstruct  the  present  piers  at  the  entrance  and  construct  a  breakwater  lor  the 
protection  of  the  outer  harbor,  but  these  improvements  are  not  deemed  essential  at 
the  present  time. 

The  Board  is  of  the  opinion,  concurring  with  the  views  of  the  district  ofiScer,  that 
.the  improvement  of  Inoiana  Harbor  by  me  United  States  is  advisable  to  the  extent 
and  in  the  manner  outlined  above. 

For  the  Board: 

D.  W.   LOCKWOOD, 

Colonel f  Corps  o/Engineen, 
Senior  Member  of  the  Board, 

An  actual  commerce  in  the  outer  harbor  has  developed,  amounting 
to  about  200,000  tons  in  1907,  and  probably  300,000  tons  during  the 
year  1908.     The  probabilities  of  future  development  here  are  very 

great,  it  being  stated  by  the  district  officer  that  industrial  concerns 
ave  already  invested  about  $18,000,000,  with  the  prospect  of  a 
resulting  tonnage  of  about  5,000,000,  valued  at  $55,000,000,  a  cod- 
siderable  portion  of  which  can  reasonably  be  expected  to  be  handled 
by  water,  particularly  the  iron  ore  which  will  form  a  large  percentage 
or  the  incoming  tonnage. 
The  House  committee  in  its  report  says : 

This  l^bor  is  located  on  the  south  shore  of  I^ke  Michigan  about  6^  miles  from  the 
entrance  to  Calumet  Harbor  and  River.  The  harborage  consists  of  two  distlnctlv 
separate  parts,  the  outer  harbor  and  the  inner  harbor,  both  of  which  are  artificial, 
having  been  built  since  1901  by  private  parties,  as  a  result  of  the  local  demand  for  a 
better  landing  place,  and  for  better  accommodations  in  this  part  of  Lake  Michigan  at  a 
point  as  close  as  possible  to  Chicago,  but  on  the  Indiana  side  of  the  boundiuy  line 
Detween  that  State  and  Illinois. 

The  outer  harbor  is  formed  bv  the  construction  of  two  piers  300  feet  apart  inclosing 
a  portion  of  I^ake  Michigan,  and  so  arranged  as  to  make  a  reasonably  safe  entrance,  the 
depth  between  them  to  be  22  feet.  From  the  shore  line  the  piers  and  channel  between 
them  extend  about  500  feet  landward  from  the  lake  to  the  first  railroad  crossing,  which 
marks  the  division  point  between  the  outer  and  inner  harbor.  The  inner  harbor  con- 
sists of  dredged  canale  or  channel  ways  200  feet  wide  and  20  feet  deep,  and  a  suitable 
turning  basin. 

The  parties  interested  in  the  development  of  this  harbor,  having  indicated  a  desire 
to  have  the  United  States  assume  chaige  of  it  with  a  view  to  its  future  use  by  the 
public.  Congress  in  the  river  and  harbor  act  of  March  2,  1907,  directed  that  an  exam- 
ination be  made  to  determine  whether  improvement  of  the  harbor  by  the  Govern- 
ment was  advisable.  This  examination  was  made  and  the  results  are  set  forth  in 
reports  printed  in  House  Document  No.  1113,  Sixtieth  Congress,  second  seasion. 
The  reports  show  that  there  are  three  municipalities  in  close  vicinity  which  will 
be  benefited  by  this  improvement  of  the  harbor,  namely,  East  Chicago,  Hammond, 
and  Whiting,  having  an  aggregate  population  of  about  50,000  and  occupying  an  area 
of  about  24  square  miles. 

Within  this  area  are  located  a  very  large  number  of  manufacturing  and  commercial 
enterprises,  embracing  the  manufacture  of  steel  and  iron,  chemicals,  vehicles,  farm 
and  railroad  machinery,  lumber,  etc.,  all  more  or  less  interested  in  the  development 
of  adequate  facilities  for  water  transportation.  The  works  and  plants  at  East  Ctd- 
ca^o,  located  along  Indiana  Harbor,  alone  claim  an  annual  output  of  5,000,000  tons, 
valued  at  $55,000,000,  the  estimated  cost  of  the  various  plants  and  equipments  being 
118,000,000,  and  employment  being  afforded  to  over  11,000  men.  A  considerable 
portion  of  this  business  can  reasonably  be  expected  to  make  use  of  this  harbor,  as 
it  can  be  handled  more  advantageouslv  and  cheaply  by  water. 

For  early  and  rapid  development  this  harbor  is  thought  to  have  considerable  ad- 
vantage over  both  Chicafi^o  River  and  Calumet  River  by  reason  of  the  adjoining  large 
areas  of  ground  available  for  factory  purposes  at  reasonable  rates,  and  because  of 
large  areas  of  inland  ponds  and  rivers  easily  connected  to  the  inner  harbor  and  of 
easy  future  development.  ^» 
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It  was  recommended  in|[^the  aforesaid  examination  reports  that  the  United  States 
take  over  and  assume  the*, maintenance  of  the  outer  harbor,  and  do  such  dred^ng 
SB  may  be  necessary  to  provide  an  adequate  channel  of  approach  to  and  between 
the  piers,  also  the  inner  channel  of  waterway,  and  assume  its  maintenance  so  iaab 
as  the  private  interests  owning  and  conducting  the  work  shall  complete  the  channel 
way  and  equip  the  brieves  crossing  it  with  suitable  draws,  provided  title  to  the 
whole  waterway  is  transferred  to  the  United  States  free  of  cost.  The  actual  work 
provided  for  in  this  bill  is  to  complete  the  dredging  of  the  channel  of  approach  in 
the  outer  harbor,  widen  and  deepen  the  same  where  necessary,  and  extend  the  chan- 
nel to  deep  water  in  the  lake,  all  at  a  cost  of  $62,000.  Eventually  it  is  probable 
that  an  adequate  breakwater  must  be  constructed. 

It  is  stated  that  all  the  conditions  precedent  to  the  assumption  of  control  by  the 
United  States,  as  set  forth  in  the  said  reports,  have  now  been  mat  substantially, 
except  that  i>ertaining  to  the  transfer  of  title.  In  order  that  there  may  be  no  chance 
for  mistake  or  error  on  this  point,  the  provision  incorporated  in  the  bill  makes  tiie 
expenditure  of  the  appropriation  and  the  execution  of  the  work  by  the  United  States 
dependent  upon  the  War  Department  being  satisfied  that  these  conditions  have 
actuaUy  been  complied  with. 

MIOHIGAN   CITY  HARBOB,   lUb^DIANA. 

The  inner  and  outer  harbors  were  formerly  separate  works.  They 
are  now  consolidated  in  consequence  of  the  requirements  of  the  river 
and  harbor  act  of  June  13,  1902. 

Inner  harbor. — ^This  harbor  has  been  under  improvement  by  the 
United  States  since  1836,  under  a  project  to  dredge  the  mouth  of 
Trail  Creek  and  to  protect  its  entrance  by  piers  about  100  feet  apart. 
Between  1866  and  1882  the  scope  of  the  improvement  was  gradu- 
ally enlarged  so  as  to  include  dredging  the  creek  120  to  150  feet  wide 
to  the  crossing  of  the  Lake  Erie  and  Western  Railroad,  a  distance  of 
nearly  2  miles  from  the  entrance,  and  including  two  small  turning 
basins,  the  banks  being  revetted  by  the  local  authorities  or  riparian 
owners.  Proposed  depth  of  navigation,  16  feet.  By  authority  of 
the  river  and  liarbor  act  of  March  3,  1905,  a  third  turning  basin  was 
excavated  at  the  lower  bend  of  the  inner  harbor,  at  a  cost  of  not 
exceeding  $25,000. 

Ovter  ^rftor.— Original  project  adopted  in  1870,  amended  in  1880, 
1882,  and  1899;  to  construct  a  general  harbor  of  refuge  for  vessels 
which  may  be  exposed  to  storms  in  the  southeastern  portion  of  Lake 
Michigan.  A  revised  project  of  1899  contemplated  the  removal  of 
the  then  existing  outer  western  breakwater;  the  extension  of  the 
eastern  harbor  pier  for  a  distance  of  600  feet;  the  construction  of  a 
new  detached  breakwater,  at  first  to  be  limited  to  a  length  of  1,500 
feet,  to  protect  the  harbor  from  westerly  storms;  and  the  closing  of 
the  entrance  to  the  outer  harbor  basin,  involving  the  abandonment 
of  the  old  pier  and  breakwater  structures  inclosing  the  basin  on  the 
north  and  east.  Estimated  cost  of  revised  project  of  1899,  $282,150; 
amended  in  July,  1903,  $312,150. 

By  joint  resolution  of  Congress  approved  May  13,  1908  (Public 
No.  23),  the  Secretary  of  War  was  authorized,  in  his  discretion,  to 
use  any  unexpended  balance  of  money  heretofore  appropriated,  or 
that  may  be  hereafter  appropriated  for  the  improvement  or  mainte- 
nance of  this  harbor,  for  the  rebuilding  of  the  western  revetment 
upon  a  new  alignment,  with  the  view  of  widening  the  channel. 
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In  accordance  with  this  authorization  a  new  general  project  was 
approved  by  the  War  Department  under  date  of  August  15,  1908, 
and  covers  the  following  items  of  work: 

Widening  of  inner  haxbor  entrance  (building  of  new  pier,  removal  of  old 

pier,  and  dredging  between) $72, 000 

Redredging  of  inner  harbor  channel 50, 000 

Original  dredging,  upper  end  of  inner  harbor 16,000 

Completion  of  exterior  breakwater 30, 000 

Repair,  maintenance,  and  superviBion 12, 000 

Total 180,000 

The  act  of  March  3,  1909,  appropriated  $49,500,  which  it  was 
intended  to  apply  on  the  items  of  approved  project,  but  owing  to 
the  extensive  damage  done  by  the  severe  storms  of  last  winter  it  was 
necessary  to  divert  $39,500  of  this  amount  toward  necessary  urgent 
repairs  to  the  harbor  structures  and  other  items  of  maintenance. 
This  sum  of  $39,500  so  diverted  should  be  replaced  by  future  appro- 
priations in  addition  to  the  usual  $10,000  per  annum  required  for 
maintenance.  The  district  officer  submittea  an  estimate  amounting 
to  $60,000  for  repairs  to  the  outer  breakwater  alone,  rendered  neces- 
sary by  these  storms,  but  a  proper  regard  for  other  works  throughout 
the  country  and  the  limited  amount  provided  by  the  emergency 
clause  of  the  act  of  March  3,  1909,  made  it  inadvisable  to  allot  more 
than  $20,000  for  this  purpose. 

There  has  been  expended  on  previous  projects  $1,568,799.26,  includ- 
ing $249,670.49  for  maintenance;  and  on  the  present  project 
(adopted  in  1908)  $12,947.37,  all  being  for  maintenance  except  $115. 

The  following  work  of  maintenance  was  done  during  the  year: 
Partial  repairs  were  made  to  the  piers  and  breakwaters;  a  thorough 
examination  was  made  of  the  harbor  structures,  and  contracts  were 
entered  into  to  repair  some  of  the  damage  caused  by  the  past  winter's 
storms;  the  gap  m  the  easterly  harbor  pier  was  deepened  to  6^  feet; 
the  entrance  channel  was  redredged ;  a  contract  was  entered  into  for 
the  construction  of  a  new  westerly  pier  and  for  removal  of  old  pier, 
but  up  to  the  close  of  the  year  little  progress  was  made  on  this  work. 
Negotiations  were  in  progress  with  the  authorities  of  Michigan  City 
for  the  acquisition  of  the  land  needed  for  widening  the  entrance  of 
the  harbor,  and  the  deeds  therefor  will  probably  be  tendered  early  in 
the  coming  year. 

All  depttis  are  referred  to  Chicago  city  datum  Qow  water  of  1847), 
which  is  579.94  feet  above  New  York  mean  tide.  The  early  improve- 
ments at  this  place  were  referred  to  the  zero  of  the  Michigan  City 
gauge,  which  is  now  found  to  be  581.64  feet  above  New  York  mean 
tide  or  3.12  feet  above  standard  low  water  of  lake  survey  charts. 

The  head  of  navigation  is  at  the  upper  turning  basin,  a  distance  of 
about  2  miles  from  the  end  of  the  westerly  pier.  The  depths  vary 
from  18  to  20  feet  from  the  outer  harbor  entrance  to  Franklin  Street 
Bridge;  thence  from  13  to  14  feet  to  Eighth  street;  thence  4  to  5  feet 
to  upper  turning  basin. 

The  annual  commerce  is  now  reported  as  33,448  tons  and  consists 
principally  of  lumber  and  salt  and  is  steadily  decreasing.  The  local 
commerce,  consisting  principally  of  package  freight  between  Michigan 
City  and  Chicago,  is  steadily  increasm^,  but  no  accurate  record  of  uiis 
tonnage  is  kept.  The  passenger  travel  (summer  excursion)  is  increas- 
ing rapidly.     Information  received  as  to  the  effect  of  the  project 
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on  freight  rates  is  meager,  but  indicates  that  in  a  general  way  the 
irnprovement  has  a  tendency  to  reduce  charges  and  secvrd 
advantageous  charters  for  shippers.  The  city  is  growing  rapidly  and 
steadily. 

The  funds  in  hand  and  those  asked  for  will  be  expended  toward 
the  completion  of  the  approved  project  and  for  maintenance  and 
contingencies. 

July  1,  1908,  balance  unexpended |79, 464. 51 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 49, 500.  €0 

Amount  allotted  from  emergency  appropriation,  river  and  harbor  act  of 

March  3,  1909 20,000.00 

148, 964.  51 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $115.00 

For  maintenance  of  improvement 12, 832. 37 

12, 947.  37 

July  1,  1909,  balance  unexpended 136,017.14 

July  1,  1909,  amount  covered  by  uncompleted  contracts 93, 300. 46 

Amount  (estimated)  required  for  completion  of  existing  project 95, 000.  €0 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  unprovement  and  for  maintenance,  in  addition  to 
the  balance  unexpended  July  1,  1909 65, 500. 00, 

CALUMET   RIVER;    ILLINOIS   AND   INDIANA. 

Before  improvement  of  Calumet  Harbor  by  the  United  States  (1870) 
this  river,  while  having  a  navigable  channel  of  about  100  feet  width 
and  13  feet  depth  for  aoout  4  miles  length,  could  not  be  reached  from 
the  lake  by  boats  of  over  5  feet  draft,  because  of  the  bar  across  its 
mouth ;  and  its  commerce  was  then  practically  nothing.  At  the  time 
of  the  improvement  of  the  river  itself  (1884),  the  river  had  become 
navigable  for  12  feet  draft  over  widths  of  about  100  feet  and  a  length 
of  about  4  miles;  and  for  boats  of  5  feet  draft  over  widths  of  about 
50  feet  and  lengths  from  the  river  mouth  of  about  16  miles  in  the 
Grand  Calumet  and  about  14  miles  in  the  Little  Calumet.  The  com- 
merce at  that  time  was,  however,  less  than  500,000  tons. 

The  project  for  the  improvement  of  this  river,  adopted  by  Con- 
gress in  1884  and  modified  in  1886,  contemplated  securing  a  chan- 
nel 200  feet  in  width  and  16  feet  in  depth  below  low  water  in  Lake 
Michigan  from  the  mouth  of  Calumet  Harbor,  Illinois,  about  11  miles 
upward,   to  a  point  one-half  mile  east  of  Hammond,  Ind.    This 

Eroject  was  modified  by  the  river  and  harbor  act  of  June  3,  1896,  for 
alumet  Harbor,  so  as  to  provide  for  dredging  the  channel  to  20  feet 
depth  from  the  mouth  2  miles  southward  (upward). 

The  projects  of  1884  to  1896,  now  ended,  secured  a  permanent 
channel  of  200  feet  width  and  20  feet  depth  from  the  mouth  of  the 
river  about  2.5  miles  upstream  (including  a  small  turning  basin  near 
the  mouth  of  the  river),  thence  16  feet  depth  about  3  miles  farther, 
except  over  short  portions,  where  rock  reduced  the  width  to  85  feel 
and  the  depth  to  14  feet;  and,  in  addition,  a  temporary  channel  oi, 
10  feet  depth  and  60  feet  width,  in  the  next  6  miles,  up  to  a  point  on 
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the  Grand  Calumet  one-half  mile  east  of  Hammond,  Ind.  (about  11 
miles  above  the  mouth). 

The  present  projects,  adopted  by  act  of  March  3,  1905,  provided 
for  a  channel  200  leet  wide  and  20  feet  deep  from  the  mouth  of  the 
river  to  One  hundred  and  twenty-second  street,  and  of  the  same  width 
and  16  feet  deep  from  One  himdred  and  twenty-second  street  to  the 
forks,  with  five  turning  basins,  at  a  total  estimated  cost  of  S662,480.50, 
and  $10,000  per  annum  for  maintenance.  (See  p.  605,  Annual  Report 
of  the  Chief  of  Engineers  for  1906.)  The  construction  of  the  turning 
basins  was  made  contingent  upon  the  donation  of  the  necessary  land 
to  the  United  States  free  of  cost. 

For  this  work  $712,500  has  been  appropriated,  thus  providing  for 
the  entire  project  and  allowing  five  years  (1905-1910)  of  maintenance 
at  $10,000  per  year. 

Under  appropriation  of  August  18,  1894,  for  "above  the  forks," 
$5,050.75  is  still  available,  but  dredging  has  been  discontinued  because 
of  constant  refilUng. 

The  act  of  June  13,  1902,  authorizes  the  Secretary  of  War  to  accept 
deeds,  free  of  expense  to  the  United  States,  for  lands  necessary  to 
make  a  proper  channel  200  feet  wide  from  the  forks  up  to  a  point  one- 
half  mile  above  Hammond,  Ind.  (a  stretch  of  about  5.5  miles). 

A  statement  of  past  examination  and  survey  reports  will  be  foimd 
on  page  605,  Annual  Report,  1906,  and  reference  to  report  on  exami- 
nation made  in  compliance  with  act  of  March  2, 1907,  will  be  found  on 
pagjB  681,  Annual  Report,  1908. 

There  has  been  expended  on  previous  projects  $445,768.23.  includ- 
ing $41,718.98  for  maintenance,  and  on  the  present  project  (adopted 
in  1905)  $413,702,31,  of  which  $3,511.50  was  for  mamtenance;  total, 
$859,470.54. 

The  following  work  was  accomplished  during  the  year:  Under 
continuing-contract  authorization  the  channel  was  dredged  to  a 
depth  of  17  feet  and  width  of  200  feet  from  a  point  about  300  feet 
below  the  Calumet  and  Western  Railroad  briage  for  a  distance  of 
about  3,200  feet.  The  excavation  of  turning  basin  No.  1,  near 
Ninetv- third  street,  to  650  feet  diameter  and  21  feet  depth  was  com- 
pleted.    Nothing  has  been  expended  for  maintenance. 

Expenditures  up  to  date  have  resulted  in  a  channel  of  21  feet  depth 
(Chicago  datum)  from  the  river  mouth  to  One  hundred  and  sixth 
street,  with  300  feet  width  at  the  harbor  piers,  diminishing  to  200  feet 
width  at  about  Ninety-second  street,  retaining  200  feet  width  to  One 
hundred  and  sixth  street  (except  at  bridges);  thence  20  feet  depth 
with  200  feet  width  to  One  hundred  and  eleventh  street;  thence  21 
feet  depth  with  200  feet  width  to  One  hundred  and  fourteenth  street; 
thence  21  feet  depth  with  180  feet  width  to  One  hundred  and  twenty- 
second  street;  thence  17  feet  depth  with  180  feet  width  to  near  the 
Calumet  Western  Railroad  bridge  (near  One  hundred  and  twenty- 
fourth  street) ;  thence  17  feet  depth  and  200  feet  width  to  about  200 
feet  above  the  New  York,  Chicago  and  St.  Louis  Railroad  bridge; 
thence  about  5  feet  mid-channel  depth  and  100  to  150  feet  river 
width  (undredged)  to  the  forks,  now  under  contract  to  be  deepened 
to  17  feet  depth  and  200  feet  width;  thence  about  5  feet  depth  and  to 
about  50  feet  width  (dredged  prior  to  1895  to  10  feet  depth  and  to 
60  feet  width,  but  since  partly  filled  up)  to  Hammond,  Ind.  One 
turning  basin  has  been  dredged  just  above  Ninety-second  street  with 
650  feet  least  diameter  and  about  21  feet  depth. 
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The  river  is  further  navigable  for  6-foot  draft  boats  to  Riverdale 
on  the  Little  Calumet,  12  nmes  from  the  river  mouth.  It  can  also  be 
used  by  light-draft  launches,  such  as  can  pass  under  bridges,  nearly 
to  Gary  on  the  Grand  Calumet,  about  20  miles  from  the  river  mouth, 
and  to  Blue  Island  on  the  Little  Calumet,  about  14  miles  from  the 
river  mouth,  bein^  stopped  at  that  point  oy  rapids. 

The  water  level  has  variations  of  about  6.5  feet  from  highest 
known  to  lowest  known  water,  and  an  average  of  less  than  1  foot  per 
day.  At  dead  low  water  the  river  is  practically  level  from  the  lake 
up  to  the  junction  of  the  Grand  and  Little  Calumet.  The  current  is 
very  slight  except  during  freshet  and  lake  seiches. 

^ow  progress  is  being  made  in  the  acquisition  of  lands  for  widening 
the  river  and  for  turning  basins  authorized  by  the  acts  of  June  13, 
1902,  and  March  3,  1905,  respectively.  All  the  land  for  turning 
basin  No.  1  has  been  acquired  and  the  basin  has  been  dredged.  At 
the  close  of  the  year  negotiations  were  well  underway  toward  the 
acquisition  of  the  necessary  lands  for  turning  basin  No.  5  and  it  is 
expected  that  the  deeds  for  the  same  will  be  tendered  early  in  the 
coming  year.  It  is  reported  that  deeds  will  also  be  tendered  for  the 
lands  necessary  for  widening  the  river  between  the  ''forks"  and  the 
junction  of  the  Little  and  (Jrand  Calumet  rivers,  a  distance  of  about 
1.65  miles.  Although  Congress  has  authorized  the  Secretary  of 
War  to  accept  such  deeds  for  lands  above  the  forks,  no  appropria- 
tion has  been  made  for  doing  the  work. 

The  right  of  the  Sanitary  District  of  Chicago  to  reverse  the  flow  of 
Calumet  River  is  stiU  pending  in  the  United  States  circuit  court  at 
Chicago. 

The  annual  commerce  has  reached  6^000,000  tons,  the  principal 
items  being  iron  ore,  grain,  and  coal.  It  is  steadily  increasing,  and 
new  manufacturing  plants  are  steadily  occupying  the  river  banks  as 
fast  as  the  20-foot  depths  are  carried  upstream. 

The  existence  of  this  improved  river  is  considered  to  be  of  great 
use  in  controlling  freight  rates,  and  is  claimed  to  save  at  least  50  cents 
per  ton  over  Chicago  River  rates,  and  more  over  the  usual  Calumet 
(South  Chicago)  rauroad  rates. 

It  is  proposed  t6  apply  the  funds  now  available  and  those  asked  for 
for  the  year  ending  June  30,  1911,  to  continuing  the  enlargement 
of  the  channel  progressively  upstream  according  to  the  1903  project, 
adopted  by  act  of  March  3,  1905,  and  to  the  construction  of  the 
turning  basins  authorized  under  such  project  as  soon  as  the  land 
needed  therefor  be  deeded  to  the  United  States,  and  for  maintenance. 

July  1,  1908,  balance  unexpended $367, 856. 46 

Amount  appropriated  by  sundry  civil  act  approved  March  4, 1909 30, 000. 00 

387, 855. 46 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment       83, 107. 02 

July  1, 1909,  balance  unexpended 304, 748. 44 

July  1,  1909,  amount  covered  by  uncompleted  contracts 58, 049. 70 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  un- 
expended July  1,  1909 20, 000. 00 
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Report  of  the  surrey  presenting  the  project  under  which  work  is 
now  being  prosecuted  is  printed  in  House  Document  No.  172,  Fifty- 
eighth  Congress,  second  session;  also  in  Report  of  the  Chief  of  Engi- 
neers for  1904,  Part  3,  page  2941. 

The  following  is  the  letter  of  the  Chief  of  Engineers  summarizing 

the  report: 

War  Depabtmbnt, 
Office  op  the  Chief  of  Enoineebs, 

Washington  J  December  21,  1903. 

Sir:  I  have  the  honor  to  Bubmit  herewith  reports,  dated  August  3  and  September 
16|  1903,  with  map,  by  Col.  O.  H.  Ernst,  Corps  of  Engineers,  on  examination  of 
Calumet  River,  Ilhnois  and  Indiana,  ordered  by  section  1  of  the  river  and  harbor  act 
approved  June  13,  1902. 

Calumet  River  is  now  being  improved  by  the  General  Government  under  a  project 
to  provide  a  channel  200  feet  wiae,  20  feet  deep  (excavating  to  a  depth  of  21  feet), 
to  One  hundred  and  twenty-second  street  Tabout  4.2  miles  from  the  mouth);  16  feet 
deep  from  One  hundred  and  twenty-second  street  to  the  forks  (about  5.5  miles  from 
the  mouth);  and  10  feet  deep  from  the  forks  to  a  point  one-half  mile  above  Ham- 
mond (10.5  miles  from  the  mouth).  The  improvement  contemplated  by  the  present 
examination  involves  the  modification  of  the  existing  project  so  as — 

1.  To  provide  a  navigable  channel  22  feet  deep  from  the  mouth  to  One  hundred 
and  sixth  street. 

2.  To  include  in  the  improvement  the  old  channel  of  the  river  between  One  hun- 
dred and  thirteenth  and  One  hundred  and  sixteenth  streets. 

With  roferonce  to  that  part  of  the  stream  below  the  forks,  Colonel  Ernst  states 
that  the  proposed  increase  in  depth  between  the  moutib  and  One  hundred  and  sixth 
street  is  not  required  at  this  time,  and  that  the  old  bed  of  the  river  between  One 
hundred  and  thirteenth  and  One  hundred  and  sixteenth  streets  is  of  no  value  to 
the  United  States,  excei>t  that  a  portion  of  it  at  one  end  might  be  utilized  for  a 
turning  basin.  In  his  opinion  this  section  is  worthy  of 'improvement  by  the  General 
Government  to  the  extent  proposed  by  the  existing  project. 

As  regards  the  portion  above  the  forks,  he  states  for  reasons  given  that  the  work  is 
not  worthy  to  be  undertaken  by  the  United  States. 

Colonel  Ernst  estimates  the  cost  of  projected  work  at  1662,480.50,  which  includes 
the  excavation  of  five  turning  basins  having  a  least  diameter  of  650  feet,  four  of 
them  21  feet  deep  the  other  16  feet  deep.  The  sum  of  $10,000  will  be  required 
annually  for  maintenance. 

This  estimate  does  not  provide  for  the  cost  of  land  required  for  the  tumine  baains 
estimated  to  cost  $161,342,  which  the  local  officer  thinks  diould  be  given  far  uie  pur- 
pose free  of  charge,  and  he  is  of  opinion  that  the  adoption  of  this  feature  of  the  proj- 
ect should  be  conditional  upon  a  tree  right  of  way. 

These  reports  have  been  reviewed  by  we  Board  of  Engineers  for  Rivers  and  Harbors 
under  the  provisions  of  section  3  of  the  said  act  of  June  13,  1902,  and  attention  is 
invited  to  its  reports  on  the  subject  in  letter  of  August  14  and  indorsement  of  Novem- 
ber 11,  1903,  herewith. 

I  concur  in  the  views  and  recommendations  of  the  Board  as  summarized  in  its 
report  of  November  11,  1903,  viz: 

^'That  so  much  of  the  site  of  the  former  channel  between  One  hundred  and  thir- 
teenth and  One  hundred  and  sixteenth  streets  as  is  not  needed  by  the  United  States 
for  a  tumii^  basin  be  abandoned  as  navigable  waters  of  the  United  States,  and  that 
the  project  for  the  improvement  of  the  Calumet  River  be  this: 

"To  provide  a  channel  200  feet  wide  and  20  feet  deep  from  the  mouth  of  the  river 
to  One  hundred  and  twenty-second  street,  and  of  the  same  width  and  16  feet  deep 
from  One  hundred  and  twenty-second  street  to  the  forks,  with  five  turning  basins, 
at  a  total  estimated  cost  of  $662,480.50,  and  $10,000  per  annum  for  maintenance;  and 
to  acquire,  as  prescribed  in  the  act  of  June  13,  1902,  the  land  required  for  a  channel 
200  feet  in  wiath  from  the  forks  to  a  point  one-half  mile  above  Hammond,  Ind." 
Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Brig,  Gen.f  Chief  of  Engineers y  U.  8.  -4rmy. 

Hon.  Elihu  Root, 

Secretary  of  War. 
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Report  on  a  more  recent  survey  is  printed  in  House  Document  No, 
349,  Sixtieth  Congress,  first  session.  Following  is  the  report  of  the 
Board  of  Engineers: 

Board  of  Enqineers  for  Rivers  and  Harbors, 

Washington  J  D.  C,  Decembers,  1907. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

The  within  report  contains  an  estimate  of  cost,  amounting  to  $78,000,  for  deepening 
the  Calumet  River  from  One  hundred  and  twenty-second  street  to  the  forks  to  a 
navigable  depth  of  20  feet,  with  a  turning  basin  at  the  forks  having  a  similar  depth 
and  a  surface  diameter  of  750  feet. 

Having  in  mind  the  marked  commercial  development  of  this  locality  in  recent 
years,  as  explained  in  the  Board's  report  reviewing  that  of  the  district  officer  on  the 
pKreliminary  examination,  the  Board  is  of  opinion  that  the  stretch  of  river  under  con- 
sideration IS  worthv  of  further  improvement  by  the  United  States,  and  it  therefore 
recommends  that  the  project  for  tne  improvement  of  Calumet  River  be  modified  to 
include  the  work  proposed  within. 

CALUMET   HARBOR;    ILLINOIS. 

This  harbor  is  known  on  the  Great  Lakes  as  South  Chicago  Harbor. 

Before  improvement  (1870)  this  harbor  was  limited  to  the  lower 
end  of  Calmnet  River  and  to  the  natural  depths  over  the  bar  at  its 
lake  mouth,  the  channel  entrance  having  about  100  feet  available 
width,  with  about  4  feet  depth.  The  annual  commerce  was  practically 
nothing  in  either  harbor  or  river.  A  brief  history  of  tnis  harbor 
improvement  prior  to  1876  is  given  on  pages  441-444,  part  2,  Annual 
Report  of  the  Chief  of  Engineers  for  1876;  and  a  very  mil  description 
of  present  conditions  is  to  oe  found  on  pages  124-125,  Bulletin  No.  18 
(1908),  issued  by  the  United  States  Lake  Survey  Office,  Detroit,  Mich. 

This  improvement  was  designed  to  furnish  a  safe  and  practicable 
entrance  to  Calumet  River  and  the  port  of  South  Chicago  by  the  con- 
struction of  parallel  piers  300  feet  apart,  projecting  from  the  shore 
into  Lake  Michigan,  and  by  dredging  between  them. 

The  work  began  in  1870,  and  all  the  projected  work  for  16  feet 
draft  was  accomplished  prior  to  Jime  30,  1896,  resulting  in  the  con- 
struction of  3,640  linear  feet  of  north  pier  and  2,020  Enear  feet  of 
south  pier,  and  securing  and  maintaining  a  channel  16  feet  deep  and 
of  suitable  width  from  water  of  similar  depth  in  Lake  Michigan  to 
the  Calumet  River  at  the  roots  of  the  piers,  at  a  cost  of  $454,483.53. 

The  present  project,  submitted  February  21,  1896,  and  specifically 
adopted  by  Congress  by  act  of  March  3, 1899  (including  minor  changes 
submitted  March  28.  1899,  modified  July  1,  1902,  and  approved  Dy 
Secretary  of  War  July  11,  1902),  provides  for — 

(a)  A  breakwater  4,400  feet  long,  connected  with  the  shore  and 
running  due  east  into  the  lake,  terminating  in  water  32  feet  deep. 

(6)  An  extension  of  this  breakwater  2,500  feet  long  in  a  south- 
easterly direction  from  the  end  of  the  first. 

(c)  The  anchorage  area  sheltered  by  breakwater  dredged  to  20  feet 
draft  (21  feet  depth). 

(d)  South  pier  at  the  mouth  of  Calumet  River  extended  800  feet* 

(e)  The  Calumet  River  dredged  to  a  width  of  200  feet  and  20  feet 
draft  (21  feet  depth)  for  a  distance  of  2  miles  from  the  mouth. 


(/)  Maintenance  and  repairs. 
Fo] 


'or  text  and  map,  including  minor  changes,  see  pages  2583-2588, 
Annual  Report  of  the  Chief  of  Engineers  for  1896,  and  page  2102  of 
the  report  tor  1902. 
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.  A  Statement  of  past  examination  and  survey  reports  will  be  found 
on  page  603,  Annual  Report  of  the  Chief  of  Engineers  for  1906. 

There  has  been  expended  on  previous  projects  $454,484.53,  and  on 
the  present  project  of  1896,  adopted  in  1899,  $1,024,259.91,  of  which 
$39,180.95  was  for  maintenance;  total,  $1,478,744.44. 

The  operations  during  the  year  consisted  of  maintenance,  consider- 
able repair  work  having  been  made  necessary  by  damage  to  break- 
waters by  storms. 

All  original  work  of  past  and  existing  projects  has  now  been  com- 
pleted, leaving  since  1905  only  its  repair  and  other  maintenance. 

At  present  the  protected  narbor  behind  the  lake  breakwater  is 
about  one-half  square  mile  in  area,  with  20  feet  depth;  and  the  pier 
entrance  to  the  nver  is  of  300  feet  width,  with  at  least  20  feet  channel 
depth ;  all  depths  being  referred  to  Chicago  city  datum.  (See  Chicago 
Harbor  report.) 

Recent  soundii^s  indicate  that  some  shoaUn^  has  occurred  in  the 

Protected  area.  Considerable  further  damage  has  been  done  to  the 
reakwater  structures  by  storms  of  the  past  winter.  About  900  feet 
of  the  north  pier  and  about  300  feet  of  the  south  pier  are  in  a  very 
dilapidated  and*  rotten  condition  and  must  soon  be  rebuilt,  as  these 
structures  have  now  exceeded  by  several  years  the  customary  life  of 
such  structures.  When  the  rebuilding  is  done,  concrete  construction 
should  be  used. 

The  water  level  has  a  total  variation  of  about  6.5  feet  from  the 
highest  known  to  lowest  known  water,  and  an  average  of  less  than  1 
foot  oscillation  per  day. 

Calumet  Haroor,  being  mainly  a  protection  to  Calumet  River  en- 
trance, has  practically  no  commerce  except  that  of  Calumet  River, 
although  about  half  of  the  Illinois  Steel  Com{)any's  conamerce,  belong- 
ing partly  to  the  harbor  and  partly  to  the  river  and  estimated  here- 
with, as  usual,  under  Calumet  River,  belongs  strictly  to  the  harbor. 
The  narbor  works  are  fiilly  entitled  to  half  the  credit  of  all  the  com- 
merce developed  by  the  combined  harbor  and  river  improvements 
since  1870,  such  development  having  now  reached  about  6,000,000 
tons  annually. 

The  existence  of  this  improved  harbor  is  considered  to  be  of  great 
use  in  controlling  freight  rates,  and  is  claimed  to  save  at  least  50  cents 
per  ton  over  Chicago  River  rates,  and  more  over  the  usual  Calumet 
(South  Chicago)  railroad  rates. 

It  is  i>ropose(l  to  apply  the  funds  now  available  and  the  additional 
appropriation  recommended  to  the  necessary  repair  and  other  main- 
tenance of  the  works. 

JTuly  1,  1908,  balance  unexpended 1110,508.37 

June  30,  1909,  amount  expended  during  fiscal  year  for  maintenance  of 
improvement 22, 021. 81 

July  1,  1909,  balance  unexpended 88,486.56 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended Julv  1,  1909 30, 000. 00 
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CHIOAOO  HARBOR,   ILLINOIS. 

Before  unproTement  (1870)  this  harbor  was  limited  to  the  lower 
end  of  Chicago  River,  with  an  entrance  channel  width  of  400  feet, 
depth  13  feet,  and  annual  commerce  less  than  3,000,000  tons.  A 
brief  histoiy  of  this  harbor  improvement  prior  to  1876  is  given  on 
pages  433  to  438,  Part  2,  Annual  Report  of  the  Chief  of  Engineers 
for  1876,  and  a  very  full  description  of  the  harbor  in  its  improved 
condition  is  to  be  foimd  on  pages  131  to  134,  Bulletin  No.  18  (1908), 
issued  by  the  United  States  Lake  Survey  Office,  Detroit,  Mich. 

The  present  project  was  adopted  in  1870,  modified  in  1878,  1896, 
1903,  and  1905^  that  for  present  increased  depth  of  dredging  in  outer 
harbor  being  gyven  by  report  of  July  16,  1897  (p.  2791,  Amiual  Re- 
port of  the  Cmef  of  Engineers  for  1897),  specifically  adopted  by  act 
of  March  3,  1899;  and  that  for  repair  of  north  pier  bem^  given  bv 
report  of  July  14,  1903  (p.  1888,  Annual  Report  of  the  Chief  of  Engi- 
neers for  1903),  adopted  by  act  of  March  3,  1905;  such  projects 
including: 

(al)  Breakwaters  to  form  an  outer  harbor,  with  (a2)  dredging 
within  the  same  for  20-foot  draft  (21  foot  depth). 

(h)  Exterior  breakwater,  with  a  harbor  of  refuge  behind  the  same. 

(e)  Dredging  entrance  to  inner  harbor  or  mouth  of  Chicago  River 
to  same  d^pth  as  outer  harbor. 

(d)  Maintenance;  including  (dl)  the  special  repair  of  north  pier 
superstructure  and  (d2)  some  redredging  outside  the  southern  en- 
trance to  the  basin. 

(e)  Contingencies,  including  superintendence. 

For  map  of  full  improvement,  see  page  1888,  Annual  Report  of  the 
Chief  of  Engineers  for  1903. 

No  preliininary  examination  reports  appear  to  be  on  record  as  to 
past  improvements  of  this  locality. 

A  list  of  past  survey  reports  will  be  found  on  page  600,  Annual  Re- 
port of  the  Chief  of  Engineers  for  1906. 

Hiere  has  been  expended  on  projects  prior  to  1870,  $446,005,  and 
on  the  project  of  1870,  with  its  modifications,  to  June  30,  1909,  the 
sum  of  $2,106,687.37;  total,  $2,552,692.37. 

The  operations  during  the  year  were:  Completion  of  the  concrete 
superstructure  over  the  north  pier;  completion  of  pile  protection  pier 
at  United  States  life-saving  station  and  United  States  enmieer  boat- 
house  (one-half  of  the  cost  of  which  was  paid  for  by  the  Life-Saving 
Service) ;  redredging  the  channel  from  the  lake  to  Rush  Street  Bridge; 
repairs  to  north  end  of  easterly  breakwater.  All  of  the  work  above 
mentioned  is  that  of  maintenance  except  the  construction  of  the 
small  protection  pier  at  the  life-saving  station. 

The  imcompleted  portions  of  the  above  project  now  are  (a2)  com- 
pletion of  dredging  of  the  outer  harbor  basm  for  a  20-foot  draft, 
estimated  July  16,  1897,  at  $509,960;  (d2)  reopening  (dredging)  of 
the  east  (also  called  southern)  entrance  to  the  outer  harbor  basin* 
(d4)  repair  of  outer  harbor  breakwater  cribs  and  filling;  (d5)  repair  oi 
exterior  harbor  of  refuge  breakwater;  (e)  contingencies,  including 
superintendence. 

At  present  the  harbor  entrance  has  a  width  of  470  feet  at  the  river 
mouth,  with  a  least  depth  of  21  feet  via  Chicago  River,  and  of  about 
16  feet  via  the  basin  entrance;  and  the  harbor  basin  carries  depths  of 
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at  least  19  to  20  feet  over  its  outer  half  and  of  at  least  8  feet  over  its 
inner  half;  all  these  depths  being  referred  to  *' Chicago  citv  datum," 
or  the  so-called  ^'low  water  of  1847/'  which  is  579.83  feet  above  mean 
tide,  New  York  Harbor  (Lake  Survey  revisions  of  1907). 

The  water  level  has  a  total  variation  of  about  6.5  feet  from  highest 
known  to  lowest  known  water,  and  an  average  of  less  than  1  foot 
oscillation  per  day. 

Chicago  outer  harbor,  being  mainly  a  protection  to  Chicago  River 
entrance,  has  practically  no  commerce  except  that  of  the  nver,  the 
outer  basin  being  used  mainly  by  yachts  and  other  small  craft.  The 
lake  commerce  of  this  locality  is  at  present  diminishing  and  the  har- 
bor works,  while  formerly  having  added  about  5,000,000  tons  to  the 
river  commerce,  are  now  needed  mainly  to  prevent  a  more  rapid  loss 
of  the  4,000,000  tons  remaining. 

The  existence  of  this  improved  harbor  is  considered  to  be  of  great 
use  in  controlling  freight  rates. 

By  act  approved  May  28,  1908  (PubUc,  No.  153),  any  or  all  of  thft 
then  availaole  balance  lor  Chicago  Harbor  was  made  available,  in  tho 
discretion  of  the  Secretary  of  War,  for  expenditiu^  on  the  existing 

Eroject  for  Chicago  River,  and  under  this  authority  $193,000  rf 
hicago  Harbor  funds  has  been  transferred  to  Chicago  River. 
The  superstructures  of  the  easterly  and  southerly  breakwaters  have 
deteriorated  to  such  an  extent  that  rebuilding  in  concrete  is  now  con- 
49idered  necessary,  and  the  cost  thereof  is  included  in  the  amount  that 
can  be  profitably  expended  in  the  fiscal  year  ending  Jime  30,  1911. 

It  is  proposed  to  apply  the  available  funds  and  those  asked  for  the 
fiscal  year  ending  June  30, 1911,  to  the  maintenance  of  existing  works, 
redreaging  the  southern  entrance  to  the  outer  harbor,  and  rebuilding 
in  t^oncrete  the  superstructures  of  the  easterly  and  southerly  break- 
waters, meanwhile  postponing  the  completion  of  the  outer  basin 
dredging,  which  is  not  considered  urgent. 

By  the  act  of  March  3,  1909,  Congress  ordered  an  examination  to 
be  made  of  the  rivers  and  harbors  in  the  Chicago  district  for  the  pur- 
pose of  reporting  a  plan  for  a  complete,  systematic^  and  broad  im- 
?rovement  of  harbor  faciUties  for  Chicago  and  adjacent  territory, 
'his  report  will  be  submitted  to  Congress  at  the  second  session  Sixty- 
first  Congress. 

July  1,  1908,  balance  unexpended $279, 426. 01 

Amount  transferred  to  Chicago  River 193, 000. 00 

86, 426. 01 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement |4, 678. 89 

For  maintenance  of  improvement 45, 498. 03 

50, 176. 92 

July  1,  1909,  balance  unexpended 36, 249. 09 

Amount  (estimated)  required  for  completion  of  existing  project 237, 960. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 480,  OOO.  00 
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WAUKEGAN    HABBOB,    ILLINOIS. 

Originally  there  was  no  navigable  channel  or  natural  harbor  at  this 
place. 

An  appropriation  of  S15,000  was  made  in  1852  "for  the  improve- 
ment of  the  harbor  and  breakwater  at  Waukegan,  111."  The  plan 
adopted  was  the  construction  of  a  breakwater  parallel  to  the  shore  in 
about  20  feet  of  water  and  opposite  the  heads  of  two  bridge  piers  in 
the  open  lake,  from  which  the  commerce  of  the  place  was  carried  on. 
One  crib  was  placed  in  position,  but  was  carried  away  by  a  storm,  and 
the  work  was  abandoned. 

The  original  project  was  adopted  in  1880  and  provided  for  an  arti* 
ficial  harbor  of  sufficient  capacity  for  local  trade  by  inclosing  an  area 
with  pile  piers,  the  entrance  channel  and  inclosed  area  to  be  dredged 
13  feet.  The  amount  expended  on  original  project  prior  to  com- 
mencement of  operations  under  present  project  was  $218,944.41. 

The  existing  project,  adopted  bv  act  of  June  13,  1902,  provides  for 
extending  both  harbor  piers,  building  a  breakwater,  ana  increasing 
depth  of  channel  to  20  feet;  estimated  cost,  $345,000,  all  of  which 
has  been  appropriated. 

The  total  amount  expended  in  the  work  of  existing  project  up  to 
the  close  of  the  fiscal  year  ending  June  30,  1909,  is  $400,981.38;  of 
this  sum  $90,641.99  was  for  maintenance,  of  which  amount  $72.93 
was  derived  from  miscellaneous  sources. 

The  expenditures  during  the  fiscal  year  have  been  for  reconstruction 
of  inshore  end  of  south  pier,  and  dredging  for  restoration  of  channel, 
and  minor  repairs  of  breakwater,  repairs  of  plant,  and  for  general 
supervision.  The  new  south  pier  is  practically  completed,  and  the 
harbor  has  been  dredged. 

The  approved  project  was  completed  in  1904.  Since  then  all 
expenditures  have  been  for  maintenance. 

The  maximum  draft  which  could  be  carried  June  30,  1909,  was 
about  19  feet.  The  usual  mean  annual  variation  of  water  level  is 
about  1  foot. 

Commercial  statisticg  for  1908, — ^Arrivals  of  vessels,  660;  shipments 
and  receipts,  217,009  net  tons.  The  approximate  value  of  the  exports 
and  imports  could  not  be  ascertained. 

The  commerce  affected  by  the  project  is  mostly  coal  and  salt  for 
transshipment.     Its  volume  is  large  and  increasing. 

It  .is  DeUeved  that  the  harbor  is  of  great  convenience  to  general 
commerce,  beiiig  a  terminus  of  the  Elgin,  Joliet  and  Eastern  Railway, 
known  as  the  Chicago  Outer  Belt  Line.  The  harbor  is  in  close  con- 
nection with  all  the  railways  entering  Chicago. 

It  is  believed  that  the  project  has  a  considerable  effect  in  controlling 
freight  rates  on  coal  and  other  bulk  commodities. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  expen- 
diture in  fiscal  year  ending  June  30, 191 1 ,  in  repairs  or  piers  and  break- 
water and  dredging.  The  work  proposed  is  necessary  for  mainte- 
nance of  the  harbor. 

For  reference  to  more  extended  information,  maps,  and  reports  on 
examinations  and  surveys,  see  Annual  Report  for  1904,  page  532. 
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July  1, 1908,  balance  unexpended $50, 275. 37 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 5,000.00 

55, 275. 37 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 24, 628. 23 

July  1, 1909,  balance  unexpended 30, 647. 14 

July  1, 1909,  amount  covered  by  imcompleted  contracts 16, 365. 62 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909. . .   10, 000. 00 

CHIC  AGO   RIVEBy  ILLINOIS. 

Before  improvement  by  the  United  States  (1896)  the  river  chan- 
nely  as  a  result  of  municipal  and  private  improvements,  was  navi- 
gable for  about  14-foot  draft  boats  over  wiaths  of  about  200  feet 
throughout  the  length  of  the  main  river,  about  1.5  miles,  and  of 
use  by  boats  of  12  to  14  feet  draft  for  lesser  widths  and  for  about 
5  miles  farther  length  in  the  North  Branch  and  about  5  miles  far- 
ther length  in  the  South  Branch  and  forks.  A  good  brief  history 
of  river  and  harbor  uqprovement  at  Chicago  prior  to  1876  is  given 
on  pages  433-438,  Part  2,  Annual  Report  of  tne  Chief  of  Engineers 
for  1876,  and  a  very  full  description  of  present  conditions  is  to  be 
found  on  pages  134-144,  Bulletm  No.  18  (1908),  issued  bv  the 
United  States  Lake  Survey  OflSce,  Detroit,  Mich.  For  maps  of  river 
and  turning  basins,  see  pages  1892-1893,  Annual  Report,  1903. 

Past  projects,  from  1896  to  1902,  provided  for  16  feet  draft  through 
this  river.  Under  such  projects  17  feet  actual  depth  below  city  datum 
was  secured  from  the  mouth  of  the  river  via  South  Branch  and  West 
Fork  to  Ashland  avenue  (about  5.5  nules),  via  South  Branch  and 
South  Fork  to  the  stock  yards  (about  6  miles),  and  via  North  Branch 
to  Belmont  avenue  (about  6  miles).  (See  p.  2974,  Annual  Report  of 
the  Chief  of  Engineers  for  1893;  p.  2793,  Report  for  1897,  and  p.  3865, 
Report  for  1900,  for  full  reports  on  history  of  improvement  and 
needs  up  to  1899.) 

The  project  of  July  2,  1902,  estimated  cost  $500^000,  as  specifically 
coverea  by  act  of  Congress  June  13,  1902,  provided  for  two  large 
turning  basins  (one  in  the  North  Branch  and  one  in  the  South 
Branch),  to  be  dredged  to  20  feet  draft  (21  feet  depth).  These  turn- 
ing basins  have  been  completely  dredged  and  partly  docked,  but  will 
need  some  annual  redredging  and  probably  some  further  dock  revet- 
ment. 

The  river  and  harbor  act,  March  2,  1907,  appropriated  $300,000  for 
improvement  and  maintenance  of  this  river,  such  work  being  covered 
by  the  survey  report  of  November  14,  1899  (pp.  3865-3871,  Annual 
Report  of  the  Chief  of  Engineers  for  1900),  ana  providing  for  dredg- 
ing to  21  feet  actual  depth  in  mid-channel  and  to  within  20  feet  of 
dock  lines  from  Ogden  slip  at  the  river  mouth  to  Ashland  avenue  on 
the  South  Branch,  to  the  Indiana  state  line  bridges  on  the  South 
Fork,  South  Branch,  and  to  Belmont  avenue  on  the  North  Branch 
(including  also  the  canal  around  Goose  Island,  North  Branch),  all 
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originally  estimated  at  $810,600.  Project  covering  this  work  was 
approved  April  11,  1908,  as  follows: 

(a)  Dredging  soft  material,  main  river,  North  Branch  (including  canal), 

South  Fork  of  South  Branch,  1.472,000  cubic  yards $384, 000 

(6)  Excavation  rock  and  hardpan  in  North  Branch  and  South  Fork,  105,000 

cubic  yards 362, 800 

(c)  Superintendence  and  inspection 73, 800 

810, 600 

the  division  of  funds  between  dredging  and  excavation  being  subject 
to  modification  during  the  progress  of  work. 

A  Ust  of  past  survey  reports  will  be  found  on  page  601,  Annual 
Report  of  the  Chief  of  Engineers  for  1906. 

Reference  to  reports  on  examination  and  survey  of  West  Fork  of 
South  Branch  of  Chicago  River,  ordered  by  the  river  and  harbor  act 
of  March  3,  1905,  will  be  found  on  page  608,  Annual  Report  of  the 
Chief  of  Engineers  for  1906.  A  new  report  on  the  same  locaUtjr  was 
called  for  by  the  river  and  harbor  act  of  March  3,  1909,  and  is  printed 
in  House  Document  No.  392,  Sixty-first  Congress,  second  session. 

The  head  of  navigation  of  the  river  and  its  branches,  together  with 
a  statement  of  its  navigable  lengths,  are  given  in  the  following  table: 

Mfles. 

Main  river  from  end  of  piers  to  junction  of  branches 1. 58 

South  branch  to  Ashland  avenue 4. 08 

South  Fork  of  South  Branch  to  Chicago  Junction  Railway  bridges 1. 71 

North  Branch  to  Belmont  avenue 6. 14 

North  Branch  Canal  (Goose  Island  Cut-off) 1.04 

Total 13.66 

There  has  been  expended  on  previous  projects  $929,899.14  (of 
which  $3,326.99  was  for  maintenance  during  the  present  nscal  year)^ 
and  on  the  present  project,  approved  April  11,  1908,  $309,266.97; 
total,  $1,239,166.11. 

The  following  work  was  accomplished  during  the  year:  484  linear 
feet  of  dock  built  in  the  South  Branch  turning  basin;  main  river 
deepened  to  project  depth  from  Rush  Street  Bridge  to  the  forks; 
North  Branch,  including  North  Branch  Canal,  dredged  to  project 
depth  to  900  feet  north  of  Cly bourn  place;  South  Fork,  South  Branch, 
dredged  to  project  depth  from  the  South  Branch  turning  basin  at 
Fuller  street  to  the  junction  with  its  west  arm.  Nothing  has  been 
expended  for  maintenance. 

At  present  the  river,  including  both  branches,  sli^htlj  widened  at 
its  narrowest  parts  by  the  United  States  and  mucn  widened  in  the 
South  Branch  by  the  Chicago  Sanitary  District,  has  a  least  depth  of 
channel,  as  referred  to  Chicago  city  datum,  of  21  feet  from  the  lake 
to  the  lorks;  thence  in  the  North  Branch  21  feet;  including  North 
Branch  Canal,  to  900  feet  north  of  Qyboum  place,  thence  8  feet  to 
FuUerton  avenue,  thence  7  feet  to  Belmont  avenue ;  and  in  the  South 
Branch  21  feet  to  the  junction  with  its  west  arm,  except  at  Archer 
avenue,  where  the  city  s  water-pipe  tunnel  restricts  the  depth  to  19 
feet  below  hydrauUc  grade.  (For  ^neral  description  of  the  sanitary 
district  projects,  see  p.  2097,  AnnufU  Report  of  the  Chief  of  Engineers 
for  1902.) 

The  water  level  has  variations  of  about  6.5  feet  from  the  highest 
known  to  lowest  known  water,  and  an  average  of  less  than  1  foot  per 
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day.  The  river  has  a  current  from  the  lake  toward  the  Sanitaij 
District  Canal  varying  from  nothing  up  to  about  3  miles  per  hour, 
according  to  drainage  diversion  and  Take  seiches. 

The  annual  commerce  is  now  reported  at  about  4,000,000  tons,  the 
principal  items  being  grain,  lumber,  coal,  and  salt  (a  good  deal  of 
commerce  having,  since  1897,  gone  to  the  Calumet  River),  and  the 

1)re8ent  further  improvement  is  now  mainly  needed  to  prevent  further 
oss.  There  is  quite  a  large  local  commerce  carried  m  the  Chicago 
River  by  lighters,  of  which  no  official  record  is  kept. 

The  development  of  commerce  on  this  river  is  greatly  hampered 
by  the  many  o  Dstructive  bridges  crossing  the  stream,  which  are  owned 
by  the  city  of  Chicago. 

The  existence  of  this  improved  river  is  considered  to  be  of  great  use 
in  controlling  freight  rates. 

By  act  approved  May  28,  1908  (Public — No.  153),  any  or  all  of  the 
available  balance  for  Chicago  Harbor  was  made  available,  in  the 
discretion  of  the  Secretary  of  War,  for  expenditure  on  the  existing 
project  for  Chicago  River,  and  under  this  authority  $193,000  m 
CMcago  Harbor  funds  was  transferred  to  Chicago  River. 

It  is  proposed  to  apply  the  funds  now  available  and  further  appro- 
priations to  the  completion  of  the  turning  basins,  to  the  securing  of 
the  new  21-foot  deptn  throughout  the  river,  and  to  the  maintenance 
of  existing  works. 

July  1, 1908,  balance  uneatpended $341,847.58 

Trsmsferred  from  Chicago  Harbor 193, 000. 00 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 5,000.00 

539,847.58 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement 1319, 508. 58 

For  maintenance  of  improvement 3,326.99 

322,835.57 

July  1,  1909,  balance  unexpended 217,012.01 

July  1,  1909,  outstanding  liabiHties 13,000.00 

July  1, 1909,  balance  available 204, 012.01 

July  1,  1909,  amount  covered  by  uncompleted  contracts 134, 600. 51 

Amount  (estimated)  required  for  completion  of  existing  project 317,  GOO.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  tiie 
balance  unexpended  July  1,  1909 332, 600.00 

ILLINOIS   AND  MISSISSIPPI   CANAL. 

Following  is  the  letter  of  the  Chief  of  Engineers  submitting  report 
on  an  examination,  printed  in  House  Document  No.  126,  Fifty- 
sixth  Congress,  second  session;  also  in  Report  of  Chief  of  Engineers 
for  1901,  Part  4,  page  3066: 

Office  of  the  Chief  of  Enqinbers, 

Unfted  States  Army, 
Washington^  November  SO,  1900. 

Sir:  I  have  the  honor  to  submit  herewith  for  transinissioa  to  Congress  copy  of  report, 
dated  October  19,  1900,  by  Maj.  J.  H.  Willard,  Corps  of  Engineers,  upon  preliminary 
examination  authorized  by  the  emergency  river  and  harbor  act  approved  June  6, 
1900,  as  follows: 

The  dam  in  Kock  River  referred  to  is  already  provided  for  in  connection  with  the 
ieoder  line  for  the  Illinois  and  Mississippi  Canal  now  being  conrtructed  under  the  con- 
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tinuinff-contract  By  stem,  and  the  inoertioa  of  a  lock  in  the  dam  is  desired  by  the  citi- 
zens of  the  cities  of  Sterling  and  Rockfalls,  with  a  view  to  extending  tiie  navigation 
that  may  take  place  throngn  the  canal  and  over  that  portion  of  the  river  above  the 
dam  down  to  and  along  the  nyer  fronts  of  the  business  portions  of  both  cities.  In  the 
opinion  of  the  local  officer  the  work  is  worthv  of  bein^  undertaken  by  the  United 
States,  and  an  estimate  of  its  cost  is  submittea,  amounting  to  |75|000.  Further  sur- 
veys are  not  necessary  at  this  time. 

In  view  of  the  fact  that  the  proposed  work  is  so  closely  identified  with  that  of  the 
canal  and  feeder  line  now  unaer  way,  I  would  respectfully  recommend  that,  if  the 
improvement  be  authorized  by  Con^nrees,  the  project  and  estimate  for  the  Illinois  and 
Miasissippi  Canal  be  extended  to  include  tne  additional  features  now  presented, 
rather  than  that  they  be  treated  as  a  separate  and  distinct  project. 
Very  respectfully,  your  obedient  servant, 

John  M.  WnaoN. 
Brig,  Gen.,  Cki^  of  Engineers ,  U.  S.  Army.  ■ 
Hon.  Elzhu  Boot, 

Secretary  of  War. 

ILLINOIS  BIYEB;  ILLINOIS. 

(a)  Below  Copperas  Creek. — The  project,  which  contemplates  the 
extension  of  slack-water  improvement  be^n  by  the  State  of  Illinois 
from  Copperas  Greek  lock  to  the  Mississippi  River,  and  which  includes 
the  construction  of  two  locks  350  feet  lon^  between  sills,  75  feet 
width  of  chamber,  with  7  feet  of  water  over  sills  at  low-water  level  €ii 
1879.  and  dredging  the  channel  where  necessary  to  obtain  7  feet 
deptn  at  low  water,  was  adopted  in  1880. 

The  lock  and  dam  at  Kampsville,  HI.,  31  miles  above  the  mouth  of 
Illinois  River,  has  been  completed  and  in  use  since  1804,  and  that  at 
La  Grange,  79  miles  above  tne  mouth,  since  1890. 

The  State  of  Illinois,  aided  by  the  United  States,  has  executed  part 
of  the  general  project  by  the  construction  of  locks  and  dams  at  Henry 
and  at  Copperas  Creek,  completing,  except  dredging,  that  part  of  tbte 
project  between  La  Salle  ana  the  mouth  of  Copperas  Creek,  a  distance 
of  about  90  miles,  over  which  section  the  State  of  Illinois  collects  tolls. 

Harbor  lines  on  both  sides  of  the  river  at  Peoria  have  been  estab- 
lished. 

The  United  States  has  expended  on  this  work  to  June  30,  1909, 
$1,539,805.93,  of  which  $13,616.94  was  expended  during  the  fiscal 
year  in  maintenance  of  plant  and  rebuilding  same,  dredging,  snagging, 
and  supervision  of  the  river  and  care  of  property  and  plant. 

The  improvement  of  Illinois  River  has  oeen  in  progress  many  years, 
and  the  present  navigable  depth  has  obtained  at  ordinary  stages  of  the 
river  for  several  years,  during  which  freight  rates  in  the  vicinity  have 
decreased  to  some  extent;  but  as  freight  rates  generally  have  dimin- 
ished during  these  years,  it  is  impossible  to  state  whether  the  effect 
of  river  competition  is  shown  in  diminished  railroad  freight  rates. 
The  closing  ot  the  river  to  navigation,  however,  would  unquestionably 
lead  to  a  rise  in  freight  rates  on  the  adjacent  railways,  and  as  the 
volume  of  freight  affected  would  be  large  a  good  navigable  condition 
should  be  maintained. 

There  are  many  wagon  bridges  and  railroad  bridges  across  the  river, 
and  at  Peoria  the  troughs  of  large  distilleries  discharge  into  the 
channel;  these  structures  have  been  modified  from  time  to  time  to 
meet  the  demands  of  navigation. 

It  is  proposed  to  apply  the  available  fimd  and  the  appropriation 
recommended  toward  maintaining  the  navigable  channel  of  7  feet 
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aepth,  removing  snags^  dredging,  care  and  repair  and  rebuilding 
plant,  and  such  local  surveys  as  may  be  necessary  from  time  to  time. 

July  1,  1908,  balance  unexpended $60,72&33 

June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $10, 000. 00 

For  maintenance  of  improvement 3, 616. 94 

13,616.94 

July  1,  1909,  balance  unexpended 47,111.38 

July  1,  1909,  outstanding  liabilities 500.00 

July  1,  1909,  balance  available ^ 46, 61L  38 

Amount  (estimated)  required  for  completion  of  existing  project 142, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jime  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 50, 000. 00 

(&)  From  Copveras  Creek  to  La  SaUe, — ^The  first  appropriation  for 
this  section  of  the  river  was  made  March  2,  1907,  ana  the  approved 
project  for  its  expenditure  nrovides  for  securing  the  same  navigable 
conditions  from  Copperas  Oreek  to  La  SaUe  as  are  planned  for  the 
lower  river,  i.  e.,  a  channel  depth  of  7  feet  at  low  water. 

Operations  have  consisted  in  snagging,  supervision,  and  repairs 
and  additions  to  plant  for  dredging  purposes;  surveys  have  oeen 
made  to  locate  shoal  points  and  bars.  The  stage  of  water  has  been 
too  high  to  render  dredging  either  practicable  or  necessary.  Work 
on  this  section  of  the  river  is  to  be  carried  on  with  the  same  plant 
used  on  the  lower  section. 

The  amount  expended  on  this  work  to  June  30,  1909,  is  $12,997.41, 
of  which  $4,604.67  was  expended  during  the  fiscal  year. 

It  is  proposed  to  apply  the  available  funds  to  securing  and  main- 
taining a  navigable  ciiannel  of  7  feet  depth,  snagging,  care,  and 
repair  of  propertv  and  plant,  inspection  and  prevention  of  obstruc- 
tions and  encroacnments,  and  such  local  surveys  as  may  be  necessarv 

July  1,  1908,  balance  unexpended $41,607.26 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment        4,604.67 

July  1,  1909,  balance  unexpended 37, 002. 58 

July  1,  1909,  outstanding  liabilities 300. 00 

July  1,  1909,  balance  available 36, 702. 59 

MISSISSIPPI  RIVER   COMMISSION. 

The  Mississippi  River  Commission,  constituted  by  act  of  Congress 
of  June  28,  1879,  is  in  charge  of  the  improvement  of  the  Mississippi 
River  from  Head  of  Passes  to  the  mouth  of  the  Ohio  River,  includu^ 
the  rectification  of  Red  and  Atchaf  alaya  rivers  at  their  junction  with 
the  Mississippi,  the  building  of  levees,  and  the  improvement  of  the 
several  harbors  for  which  specific  appropriations  nave  been  made, 
with  the  exception  of  the  harbor  of  Vicksburg  and  the  mouth  ot 
Yazoo  River.  It  is  also  charged  with  the  survey  of  the  Mississippi 
River  froin  Head  of  Passes  to  its  headwaters,  and  with  gauging  the 
river  and  its  tributaries. 

The  river  and  harbor  acts  of  March  3,  1906,  and  March  2,  1907, 
prescribed  that  the  money  therein  appropriated  and  authorized  to  be 
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expended  should  be  applied  to  the  construction  of  suitable  and  neces- 
sary dredge  boats  ana  other  devices  and  appliances  and  in  the  main- 
tenance and  operation  of  the  same,  with  the  view  of  ultimately  obtain- 
ing and  maintaining  a  navigable  channel  from  Cairo  down  not  less 
than  250  feet  in  width  and  9  feet  in  depth  at  all  periods  of  the  year, 
except  when  navigation  is  closed  by  ice.  They  also  authorized  allot- 
ments from  such  funds  in  the  discretion  of  the  Commission  and  upon 
approval  by  the  Chief  of  Engineers,  to  be  applied  to  the  water  courses 
connected  with  the  river  and  the  harbors  upon  it  now  under  the 
control  of  the  Mississippi  River  Commission. 

Act  of  Congress  approved  June  4,  1906,  provides  that  any  funds 
which  have  been,  or  ma^  hereafter  be,  appropriated  by  Congress  for 
improving  the  Mississippi  River  between  tne  Head  of  rasses  and  the 
mouth  of  the  Ohio  River,  and  which  may  be  allotted  to  levees,  mav 
be  expended  under  the  direction  of  the  Secretary  of  War,  in  accorcl- 
ance  with  the  plans,  specifications,  and  recommendations  of  the  Mis- 
sissippi River  Commission,  as  approved  by  the  Chief  of  Engineers, 
upon  levees  upon  any  part  of  said  river  between  the  Head  of  Passes 
and  Cape  Girardeau,  Mo. 

The  act  of  March  2,  1907,  provided  for  prosecution  of  the  work 
under  continuing  contract  and  authorized  expenditures  in  the  sum  of 
$6,000,000  (of  which  $2,000,000  yet  remams  to  be  appropriated), 
provided  that  this  sum  shall  be  used  in  improvement  lor  not  less 
than  three  years,  the  work  done  each  year  to  cost  approximately 
$2,000,000. 

The  commissioners  during  the  past  fiscal  year  were  Col.  Wm.  H. 
Bixby,  Corps  of  Engineers,  president;  Col.  Wm.  T.  Rossell,  Corps  of 
Engineers;  Lieut.  Col.  J.  G.  Warren,  Corps  of  Engineers;  Homer  P. 
Ritt^r,  assistant,  United  States  Coast  and  Geodetic  Survey;  Robert 
S.  Taylor,  J.  A.  Ockerson,  and  Henry  B.  Richardson. 

Capt.  G.  R.  Lukesh,  Corps  of  Engineers,  was  on  duty  as  secretaiy 
to  the  commission  to  November  30,  1908,  and  First  Lieut.  C.  H. 
Kmght,  Corps  of  Engineers,  since  that  date. 

&timatejor  the  fiscal  year  ending  June  30,  1911. — ^The  following 
estimate  of  funds  required  for  carrymg  on  the  works  under  its  charge 
for  the  year  ending  June  30,  1911,  is  submitted  by  the  commission: 

For  continuing  the  improvement  of  Mississippi  River  from  Head  of  Passes 
to  the  mouth  of  the  Ohio  River,  including  salaries  and  clerical,  office, 
traveling,  and  miscellaneous  expenses  of  the  Mississippi  River  Com- 
mission  $4, 000, 000 

The  estimate  has  been  reduced  in  the  office  of  the  Chief  of  Engineers 
to  $2,000,000,  this  being  the  limit  of  expenditure  at  present  author- 
ized by  Congress. 

MISSISSIPPI   RIVER   BETWEEN   OHIO   AND  MISSOURI   RIVERS. 

The  project  adopted  for  the  permanent  improvement  of  the  Mis- 
sissippi River  between  the  mouths  of  the  Ohio  and  Missouri  rivers 
was  approved  by  the  Chief  of  Engineers,  United  States  Army,  March 
31,  1881.  The  estimate  of  the  cost,  as  revised  in  1883,  was  $16,397,- 
500.  The  project  was  modified  by  the  river  and  harbor  act  of  June 
3,  1896,  to  permit  the  construction  and  operation  of  dredges.  It 
was  again  modified  to  some  extent  in  1903  by  the  Board  of  Engineers 
for  Rivers  and  Harbors  in  report  dated  November  12,  1903,  the 
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dredging  recommendation  of  which  was  adopted  by  Congress  in  the 
river  and  harbor  act  of  March  3,  1905,  as  the  principal  means  of 
improvement. 

fey  the  report  of  1903  the  cost  is  increased  $20,000,000  in  addition 
to  expenditures  already  made,  provided  the  projects  in  force  be  ad- 
hered to  throughout.  The  cash  expenditures  to  December  31,  1903, 
are  considered  as  approximately  the  cost  of  the  work  up  to  the  date 
of  the  report  of  the  Board.  They  were  $10,476,654.53.  The  total 
estimatea  cost  as  last  revised  is  therefore  $30,476,654.53. 

The  total  amount  appropriated  to  June  30,  1909,  was  $13,144,- 
999.98.  Of  this  amount  $180,000  was  allotted  by  acts  and  proj^ts 
for  improvement  between  the  Illinois  and  Missouri  rivers,  including 
Alton  Harbor,  leaving  a  balance  of  $12,964,999.98  to  be  applied  to 
the  project  for  the  general  improvement  between  the  mouths  o£  the 
Ohio  and  Missouri  rivers.  Tne  balance, of  the  last  revised  estimate 
not  appropriated  June  30,  1909,  is  therefore  $17,511,654.55. 

EsHmaU  of  additional  funds  required. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  nudntenance  of  improvement^  exclusive  of  the  balance  unex- 
pended Jul^  1,  1909: 

For  exiatinff  constructions |400, 000 

For  dredged  channels 250, 000 

$650,000 

MISSISSIPPI  BIVEB   BETWEEN   MISSOUBI  BIVEB  AND   MINNEAFOUB. 

The  following  is  printed  in  House  Document  No.  341^  Fifty-ninth 
Congress,  second  session: 

War  Dbfabtment,        * 
Office  of  the  Chief  of  Enoxnebbb, 

WashxngUmy  December  fO,  190S. 

Sir:  The  river  and  harbor  act  approved  March  3,  1905,  under  item  for  improving 
Miseipsippi  River  between  the  Missouri  River  and  St.  Paul,  Minn.,  provides  as  follows: 
''And  the  Secretary  of  War  may  cause  an  estimate  to  be  made  of  tiie  cost  of  securing  a 
channel  6  feet  deep  in  that  portion  of  the  river  above  described.''  Such  an  estimate 
has  been  prepared  and  is  given  in  the  accompanying  reports  of  Maj.  C.  S.  Rich4,  Corps 
of  Engineers,  and  Assistant  Engineer  C.  W.  Durham,  which  are  submitted  for  trans- 
mission to  Congress. 

The  estimate  of  cost  presented,  including  work  on  the  Rock  Island  and  Des  Moinee 
rapids,  is  $20,000,000. 

The  project  now  being  executed  provides  for  a  progressive  improvement,  with  a 
view  to  securing  at  first  a  4^foot  channel  throughout  the  river  at  low  water,  to  be  grad- 
ually increased  to  6  feet. 

Very  respectfully,  A.Mackenzie, 

Brig.  Chn.y  Chief  of  EngineerSf  U.  8.  Army. 

The  Secretary  of  War, 


mi88i88ipfi  rr7er  between  missouri  river  and  8t.  paul,  minn. 

United  States  Engineer  Office, 

Rock  Mcndy  lU.y  October  1, 1966, 

General:  The  river  and  harbor  act  of  March  3,  1905,  provides,  under  head  of  im- 
proving  Missifisippi  River  between  Miasouri  River  ana  St.  Paul,  Minn.,  that  "tke 
Secrets^  of  War  may  cause  an  estimate  to  be  made  of  the  cost  of  securing  a  channel  9 
feet  deep  in  that  portion  of  the  river  above  described."  By  department  letter  ol 
March  14. 1905,  the  duty  of  preparing  the  required  estimate  was  aasigned  to  me.  This 
eetitnate  has  been  prepared  under  my  direction  by  principal  AssiBtant  Engineer  C.  W. 
Durham,  who  has  had  thirty-five  years'  experience  on  the  upper  MissisBippi  Biter  oo 
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surveys,  projects,  estimates,  construction  work,  and  snag-boat  operations,  and  whose 
report^  accompanied  by  52  sheets  of  drawings,    »    *    •    is  inclosed. 

It  appjears  tnat,  prior  to  the  inauguration  of  systematic  river  regulation  under  annual 
appropriations,  considerable  temporary  and  experimental  improvement  work  was  per- 
formed, all  of  which  was  in  a  measure  successful,  although  not  lasting  in  its  effects,  and  all 
of  iTirhich  demonstrated  the  expediency  of  contraction  as  the  prime  factor  in  successful 
w^ork .  The  permanent  and  systematic  improvement  of  l^e  river  was  inaugurated  in  1878 
and  has  continued  to  the  present  time.  Tne  original  project,  which  has  so  far  undeigone 
no  material  change,  was  adopted  in  1878,  making  use  of  the  principle  of  contraction  in 
the  closure  of  chutes,  construction  of  wing  dams,  and  revetment  of  caving  banks  to 
such  a  degree  as  to  obtain  a  channel  of  a  depth  of  4)  feet  at  low  water,  to  be  eventually 
increased  to  6  feet  by  further  contraction.  No  definite  estimate  was  presented,  but 
up  to  the  present  time  about  $10,200,000  has  been  expended  for  channel  improvement 
with  very  satisfactory  results;  in  fact,  the  methods  employed  have  been  so  successful 
wherever  the  full  reflation  has  been  carried  out,  and  also  m  most  cases  of  partial  regu- 
lation, that  it  is  believed  a  further  narrowing  of  the  waterway  will  brin?  about  a  still 
further  increase  in  depth  and  secure  the  6-foot  channel  desired .  It  is  to  be  noted  that 
up  to  the  present  time  no  perceptible  raising  of  the  bed  of  the  stream  has  occurred  at 
any  locality,  a  very  favorable  indication  of  permanency  of  the  improvements.  The 
operation  of  snag  boats  in  the  removal  of  fixed  obstructions,  such  as  dnags,  wrecks, 
rocks,  impending  trees,  etc.,  is  already  provided  for  by  permanent  appropriations, 
and  noting  for  such  woi^  is  included  in  the  estimate. 

The  projected  channel  widths  of  the  provisional  4i-foot  project  of  1897,  under  which 
work  has  been  carried  on  dunneLate  years,  are  changed  as  follows  in  the  6-foot  project: 
St.  Paul  to  mouth  of  St.  Croix  River,  from  400  to  3W)  feet;  St.  Croix  River  to  head  of 
Lake  Pepin,  where  the  projected  channel  is  in  both  instances  600  feet  in  width,  requiret- 
no  change,  as  the  present  contraction  has  already  secured  the  6  feet  desired;  Lake 
Pepin  to  Alma,  from  800  to  525  feet;  Alma  to  Genoa,  800  to  625  feet;  Genoa  to  Wis- 
consin River,  800  to  700  feet;  Wisconsin  River  to  Rock  Island  Rapids,  1,000  to  900 
feet;  Rock  Island  to  Des  Moines  Rapids,  1,200  to  1,000  feet;  Keokuk  to  Hannibal* 
1,200  to  1,000  feet;  Hannibal  to  the  Illinois  River,  1,300  and  1,400  to  1,200  feet,  and 
from  the  Illinois  River  to  the  Missouri  River,  1j600  to  1,400  feet.  At  the  Rock  Island 
Rapids  a  lateral  canal  is  proposed,  and  at  the  JDes  Moines  Rapids  a  deepening  of  the 
existing  canal. 

The  6-foot  project  and  estimate  presented  not  only  calls  for  the  protection  of  caving 
banks  and  for  cnannel  contraction  by  means  of  wing,  closing,  and  trailing  dams  oi 
brush  and  rock,  but  also  includes  repairs  to  existing  improvements  and  mamtenance 
during  construction,  and  provides  for  auxiliary  dredging.  The  estimate  aj^egates 
$20,000,000,  and  it  is  believed  that,  as  explained  by  Mr.  Durham  in  his  report,  the  cost 
will  be  about  the  same  for  a  ten,  fifteen,  or  twenty  year  period,  the  required  amounts 
per  annum  for  carrying  out  the  work  being  $2,000,000,  11,333,334,  and  $1,000,000, 
respectively.  The  care  and  maintenance  of  the  entire  improvement  after  completion 
is  estimatea  at  $300,000  a  year.  The  detailed  plans  and  estimate  presented  accord 
with  my  views  and  are  concurred  in,  it  being  understood  that  the  location  of  dams, 
etc.,  is  subject  to  chanp[e  with  the  altering  conditions  of  the  river. 

As  regards  the  auxiliary  dredging,  the  amount  to  be  done  is  more  or  less  unceruJn 
and  will  depend  on  various  circumstances,  but  it  is  to  be  carried  on  coincident! y  with 
the  building  of  the  dams  to  facilitate  the  scour  or  movement  of  the  sand  and  to  aispoee 
of  it  to  the  best  advantage. 

It  is  not  considered  practicable  to  secure  and  maintain  by  dredging  alone  a  perma- 
nent improvement  with  a  6-foot  depth  of  channel.  Former  dredging  in  the  upper 
Mi^iesippi,  although  temporarily  of  good  effect,  has  generally  failed  tnrough  lack  of 
permanency,  and  such  permanency  can  be  best  obtained  by  contracting  dams,  and  to 
such  an  extent  as  to  make  the  dams  primary,  the  dredging  secondary  or  auxiliary. 
The  lower  Mississippi  River,  in  which  improvement  by  c&edging  is  the  plan  now 
adopted,  differs  much  from  the  stream  above  the  mouth  of  the  Missouri.  The  lower 
river  has  fewer  obstructing  bars;  but  permanent  dams,  whether  closing  dams  or  wings, 
are  very  expensive  and  are  difficult  to  build  and  maintain,  so  that  powerful  dredges, 
in  a  sumcient  but  not  very  large  number,  may  be  able  to  forestall  trouble  on  the  ap- 
proach of  low  water  and  temporaril v  improve  the  bad  places  with6ut  seriously  interfer- 
ing with  navigation,  and  probably  at  less  ultimate  expense.  In  the  upper  river, 
between  the  mouth  of  the  Missouri  and  St.  Paul,  there  are  227  bars  or  bad  crossings, 
of  which  a  record  has  been  kept  for  many  years,  and  all  or  most  of  these  bars  are  liable, 
at  recurrence  of  low  stages,  to  interrupt  the  6-foot  channel  navigation.  As  a  dredge 
would  necessarily  be  employed  for  at  least  a  week  to  improve  a  single  bar,  it  is  evident 
that  even  with  a  very  large  number  of  dredges  6-foot  navigation  would  be  exceedingly 
difficult  and  precarious  at  low  water,  if  not  entirely  impracticable.    It  can,  therefore, 
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be  readilv  seen  that  the  propoeed  dams,  built  and  maintained  at  a  very  small  cost  as 
comparea  with  those  in  the  lower  river,  will  in  a  short  time,  if  sufficient  funds  are 
furnished,  permanently  overcome  the  obstacles,  and  with  a  comparativeiy  small 
amount  oi  auxiliary  dredging  afford  the  improvement  desired. 

The  method  of  improvement  by  contraction  by  means  of  wing  dams  and  shore  pro- 
tection, with  auxiliary  dredging,  is  recommended  in  preference  to  other  methods, 
not  only  because  of  its  less  cost  but  also  because  it  permits  open-channel  navigation, 
which  is  greatly  to  be  preferred  for  rafts  and  large  tows.  It  would,  of  course,  be  feasible 
to  improve  the  river  by  canalization  by  locks  and  movable  dams,  but  the  cost  would 
be  very  great,  certainly  in  excess  of  $30,000,000.  An  improvement  by  means  of  a 
lateral  ctmal  might  also  be  made,  but  this  would  cost  even  more,  and  operation  and 
maintenance  chaises  would  be  excessive. 

There  is  forwarded  with  this  letter  a  tracing  showing  an  index  or  outline  map  of  tilie 
Mississippi  River  from  St.  Paul  to  the  mouth  of  the  lussouri  River,  and  also  giving  a 
condensed  estimate,  by  divisions,  of  the  cost  of  the  improvement  proposed  to  secure 
a  6-foot  channel. 

Very  respectfully,  your  obedient  servant,  G.  S.  RiCHii, 

Major  y  Corpiof  Engineen. 

Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers  y  U.  S.  A. 

WATERWAY  FROM  LOOETORT  TO  THE  MOUTH  OF  THE  ILLINOIS  RIVER. 

The  following  is  from  the  report  of  the  House  Committee  on  Rivers 
and  Harbors: 

The  bill  provides  for  the  appointment  of  a  board  of  engineers  to  consider,  among 
other  things,  the  advisability  of  cooperating  with  the  State  of  Illinois  in  the  improve- 
ment of  a  waterwa>r  by  way  of  the  Desplaines  and  Illinois  rivers  from  Lockport  to  tiie 
mouth  of  the  Illinois  Kiver.  In  1902  a  board  was  appointed  for  the  purpose  of  making 
an  estimate  of  the  cost  of  a  14-foot  waterway  from  Lockport  to  St.  Louis.  This  board 
reported  in  1905,  estimating  the  cost  from  Lockport  to  Grafton  at  $23,543,582,  and 
from  Grafton  to  St.  Louis,  $6,553,880,  bein^  a  total  of  $30,097,462.  The  plans  of  the 
board  covering  the  Illinois  and  Desplaines  nvers  contemplated  the  canalization  of  the 
river  from  Lockport  to  Utica  by  9  locks  and  5  movable  dams,  the  utilization  of  the 
open  Illinois  River  from  Utica  to  Grafton  by  removing  the  4  existing  dams  and  dredg- 
ing the  channel  propoeed  by  this  board  and  connecting  with  the  Chica^  drains^  canal 
by  a  lock  already  built  in  the  dam  constructed  for  the  sanitary  district  of  Chicago  at 
Ix>ckport. 

This  report  contained  no  recommendations  as  to  the  advisability  of  undertaking 
the  project,  because  such  opinion  was  not  called  for  in  the  act  ordering;  the  survey, 
but  after  it  was  reported  to  Congress  the  River  and  Harbor  Committee  by  resolution 
referred  it  to  the  board  of  review,  which  reported  against  its  advisabilty  on  account 
of  cost  and  the  depth  of  water,  but  stated  that  it  '^believes  that  the  commercial  interests 
of  the  Great  Lakes  are  entitled  to  an  outlet  to  the  Gulf  of  Mexico  of  as  great  a  capacity 
as  can  be  obtained  at  a  reasonable  cost.'' 

In  accordance  with  the  river  and  harbor  act  of  1907,  a  board  was  appointed  to  examine 
the  Mississippi  River  below  St.  Louis  and  report  as  to  the  practicability  and  desir- 
abilitv  of  constructing  and  maintaining  a  channel  14  feet  deep  from  St.  Louis  to  the 
mouth  of  the  river,  the  law  providing  that  this  board  should  consider  in  connection 
with  such  examination  the  survey  of  the  route  from  Chicago  to  St.  Louis,  reported 
upon  in  1905,  as  stated  above. 

This  board  concluded  that  it  was  practicable  to  obtain  a  depth  of  14  feet  from  St. 
Louis  to  the  mouth  of  the  Mississippi  River  at  a  total  cost  of  approximately  $128,600,000, 
This  sum  and  the  $30,097,462  estimated  by  the  board  of  1905  for  the  14-foot  waterway 
between  Lockport  and  St.  Louis  would  make  a  total  f6r  a  14-foot  waterway  from  Lake 
Michigan  to  the  Gulf  of  Mexico  of  $158,697,462.  The  report  of  this  special  board  was 
referred,  as  required  hy  law,  to  the  board  of  review,  wnich  agreed  with  the  special 
board  that  it  is  not  desirable  to  construct  a  channel  14  feet  deep,  and  that  the  present 
demands  of  commerce  between  St.  Louis  and  the  mouth  of  the  Mississippi  River  are 
adequately  met  by  the  existing  projects  of  8  feet  depth  from  St.  Louis  to  the  moutii 
of  the  Ohio  and  9  feet  thence  to  the  Gulf  of  Mexico.  The  board  of  review  stated, 
moreover,  that  it  believed  a  waterway  8  feet  deep  from  Chicago  to  St.  Louis,  to  corre- 
spond with  the  present  project  from  St.  Louis  to  Cairo,  would  be  desirable,  naving  in 
view  the  demands  of  the  commerce  of  to-day,  provided  its  cost  is  reasonable,  and  mat 
both  present  and  prospective  commerce  would  be  adequately  served  by  a  through 
channel  9  feet  in  depth. 
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From  this  statement  of  isxit  it  appears  that  the  Engineer  Board  of  Review  not  only 
expressed  the  belief  in  its  rei)ort  in  1007  'Hhat  the  commercial  interests  of  the  Gr^t 
Lakes  are  entitled  to  an  outlet  to  the  Gulf  of  as  great  capacity  as  can  be  obtained  at 
reasonable 
Chicago 
would  be 

fact  that  the  people  of  Illinois  have  now  authorized  their  general  assembly  to  appro- 
priate $20,000,000  for  the  construction  of  a  suitable  navigable  waterway  from  Lockport 
to  the  mouth  of  the  Illinois  in  conjunction  with  the  development  of  water  power, 
the  committee  recognizes  the  importance  of  ascertaining,  by  means  of  a  new  ooaid, 
to  what  extent  the  United  States  may  properly  cooperate  with  the  State  of  Illinois  in 
securing  the  construction  of  a  suitable  waterway  through  the  IllinoiB  River. 

The  United  States  has  heretofore  generously  cooperated  with  other  localities, 
notably  in  the  case  of  Cold  Spring  Inlet  in  New  Jersey,  carried  in  the  bill  of  1907. 
There  are  also  in  the  present  bill  21  items  in  which  appropriations  are  made  dependent 
upon  contributions  by  local  interests. 

In  providing  for  a  board  to  consider  the  question  of  cooperation,  the  committee  has 
followed  the  usual  course  of  procedure.  In  1902  the  river  and  harbor  bill  provided 
for  the  so-called  Ernst  board,  which  was  authorized  to  make  an  estimate  of  the  cost 
of  a  14-foot  waterway  from  Lockport  to  St.  Louis.  Again  in  1907  this  committee, 
in  tiie  bill  of  tliat  year,  provided  lor  the  so-called  Bixby  board,  which  was  directed, 
among  other  things,  also  to  consider  the  route  from  Lockport  to  St.  Louis.  It  was 
the  latter  board  that  reported  in  1909  adversely  to  a  14-foot  waterway. 

Nor  is  it  unusual  to  select  one  for  service  upon  such  boards  who  is  not  a  member  of 
the  United  States  Engineer  Corps.  Two  of  the  Bixby  board  of  1907,  comix)eed  of 
five  members,  did  not  belong  to  that  corps.  One  was  an  attach^  of  the  Coast  and 
Geodetic  Survey  and  the  other  a  civil  engineer  taken  from  civil  life.  It  should  be 
noted^  too,  that  the  interests  of  the  United  States  are  safeguarded  not  less  carefully 
than  m  the  acts  of  1902  and  1907,  the  present  bill,  amons  other  thin^,  authorizing 
the  board  to  consider  reports  of  former  boards  in  wnich  full  consideration  is  given  to 
anticipated  expense  to  the  United  States,  especially  in  connection  with  the  with- 
drawal of  water  from  Lake  Michigan  and  the  question  of  damages  likely  to  accrue  by 
the  overflow  of  private  property. 

The  proposed  appropriation  of  $1,000,000  for  this  waterway  is  not  made  available 
in  this  bill.  Indeed,  the  committee  is  informed  by  the  Comptroller  of  the  Tr^isury 
that  until  further  future  affirmative  legislation  by  Congress  it  will  neither  be  available 
nor  will  it  be  entered  upon  the  books  of  the  Treasury  Department  as  a  charee  upon 
the  Treasury.  It  is  introduced  at  this  time  to  indicate  tne  committee's  willingness 
to  improve  the  Illinois  River  whenever  Congress  can,  by  suitable  cooperation  with 
the  State  of  Illinois,  make  a  proper  improvement  at  a  reasonable  expense. 

This  provision  is  not  considered  by  the  Senate  committee  as  in 
anywise  committing  the  Government  to  the  project. 

MISSOURI  EIVER — GENERAL  IMPROVEMENT. 

The  length  of  navigable  river  from  Fort  Benton  to  mouth  is  2,284.8 
miles.  Some  portions  of  the  river  above  the  Great  Falls  are  also 
navigable 

The  original  condition  of  the  river  was,  and  to  a  great  extent  the 

S resent  condition  is,  one  of  alternate  pools  and  bars.  The  low-water 
epth  over  bars  is  about  3  feet  and  the  width  of  the  river  at  such 
places  is  from  one-third  to  1  mile.  In  the  deep  reaches  the  width 
18  800  to  1,600  feet  and  the  low-water  depth  in  such  places  is  often 
over  12  feet.  Generally  speaking,  the  navigable  low-water  depth  of 
unimproved  river  is  3  feet  and  of  high  water  only  9  feet.     The  navi- 

fable  depth  does  not  increase  as  rapidly  as  the  water  height,  since  the 
ars  rise  with  the  stage  of  river.  The  river  is  also  encumbered  with 
snags,  which,  however,  are  getting  fewer,  due  to  constant  snagging 
operations. 

No  project  for  the  improvement  of  the  river  as  a  whole  has  been 
adopted. 
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Government  work  on  the  river  in  the  matter  of  removal  of  snags 
began  as  eariy  as  1838  and  contmued  thereafter,  under  annual  appro- 
priations (for  the  most  part  made  jointly  for  the  Ohio,  Mississippi, 
Missouri,  and  sometimes  the  Arkansas  rivers),  with  occasional  inter- 
missions, for  the  next  forty  years.  Prior  to  1878  one  or  two  small 
appropriations  had  been  made  for  general  improvement,  but  it  was 
with  the  act  of  June  18  of  the  latter  year  that  appropriations  began 
on  a  large  scale. 

The  work  prior  to  1884  was  carried  on  under  separate  districts. 

A  project  for  the  river  from  Sioux  City  to  the  mouth  was  adopted 
in  1884,  the  improvement  to  consist  of  rectification,  revetment,  and 
snagging.  In  1890  the  project  was  modified  by  systematic  improve- 
ment of  the  first  reach,  from  Jefferson  City  to  the  mouth. 

From  1884  to  1890  the  work  on  the  entire  river  was  under  the 
Missouri  River  Commission.  After  1890  that  portion  above  and 
including  Sioux  City,  Iowa,  was  under  a  separate  district  until  1902. 
Since  the  discontinuance  of  the  Missouri  River  Commission  the  works 
on  the  entire  river  have  been  consolidated  under  one  district. 

The  greater  part  of  the  work  on  the  portion  of  the  river  below 
Sioux  City  has  been  done  by  the  Missouri  River  Commission,  reporting 
to  the  Chief  of  Engineers.  The  Commission  was  constituted  by  act  ot 
Congress  of  July  6,  1884,  and  was  abolished  by  the  river  and  harbor 
act  of  June  13,  1902. 

On  the  portion  of  the  river  above  Sioux  City  the  work  has  be^ 
done  under  the  immediate  charge  of  officers  of  the  Corps  of  Engi- 
neers, except  during  the  period  from  1884  to  1890,  when  it  was  in  tne 
charge  of  the  Missouri  Kiver  Commission.  The  effort  of  the  com- 
mission in  its  work  below  Sioux  City  was  to  accomplish  a  continuous, 
progressive  control  of  the  river,  contracting  it  where  necessary,  giv- 
ing the  channel  proper  direction,  and  securely  holding  it  in  place. 
Work  in  this  direction  was  done  in  the  vicinity  of  Kansas  City  ajid 
on  the  first  reach  of  the  river,  which  extends  from  near  Jefferson  City 
to  the  mouth.  On  45  miles  of  this  reach  a  continuous  channel  of  not 
less  than  6  feet  in  depth  at  low  water  was  obtained  on  w^hat  was 
originally  one  of  the  worst  parts  of  the  river,  in  the  vicinity  of  the 
mouth  of  the  Osage.  In  addition  to  forming  a  channel,  much  new 
land  was  formed  and  much  land  protected  from  destruction  by  the 
river.  The  greater  part  of  the  funds  appropriated  for  expenditure 
under  the  direction  or  the  Commission  was  not  appUcable  to  the  com- 
prehensive plan  of  improvement  adopted,  and  about  one-third  of  it 
was  diverted  to  work  at  separate  localities. 

On  the  upper  portion  of  the  river  the  work  originally  consisted 
mainly  in  improving  the  shoals  and  rapids  on  the  so-called  "Rocky 
River  from  Fort  Benton  downstream  for  150  miles.  In  recent 
years  it  has  largely  been  Umited  to  channel  regulation  and  bank 

Protection  at  the  following  points:  Williston  and  Bismarck,  N,  Dak.; 
ierre,  Yankton,  and  Elk  roint,  S.  Dak. ;  and  Sioux  City,  Iowa.  Two 
ice  harbors  have  been  established,  one  at  Rockhaven,  N.  Dak.,  the 
other  in  the  mouth  of  the  Big  Sioux  River,  just  above  Sioux  City. 

Works  of  channel  regulation  have  also  been  built  in  the  Long  rool, 
or  the  reach  of  the  river  from  the  crest  of  the  Great  Falls  to  Cascade, 
and  a  small  amount  of  open^river  work  in  the  steeper  stretch  from 
Cascade  to  Stubbs  Ferry. 

In  addition  to  the  foregoing  work,  a  fleet  of  snag  boats  has  been  in 
operation  clearing  the  channel  of  snags  and  other  obstructions  on  the 
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portion  of  the  river  where  boats  have  been  running.    This  work  is 
considered  to  be  directly  beneficial  to  navigation. 

The  total  of  appropriations  for  the  river,  and  of  receipts  from 
other  sources,  from  the  mouth  to  Sioux  City,  including  snagging, 
bednning  with  the  act  of  June  18,  1878,  is  <9;402,833.25. 

The  total  of  the  appropriations  and  of  receipts  from  other  sources 
for  improvements  oi  the  upper  river,  including  sna^ng,  beginning 
with  the  act  of  August  14,  1876,  is  $2,288,807.47. 

The  total  of  appropriations  for  improving  Missouri  River  from 
mouth  to  Fort  Benton,  Mont.,  $555,000. 

Grand  total  of  all  appropriations  and  receipts  from  other  sources, 
$12,^46,640.72. 

Total  expenditures  on  account  of  examinations,  surveys,  and  con- 
tingencies, rivers  and  harbors,  $1,031.65. 

The  total  expenditures  for  all  purposes  have  been  $11,604,800.19. 

The  result  of  these  expenditures  has  been  to  demon^ate  the 
possibility  of  r^ulating  tne  river  in  such  manner  as  to  make  it 
navigable  for  a  channel  of  commerce ;  that  the  cost  of  such  regulation 
would  be  verv  great,  and  that  no  permanent  good  to  navigation  can 
be  accomplished  by  appropriations  for  specific  localities  not  so  con« 
nected  as  to  form  part  of  tne  systematically  improved  reaches.  The 
result  of  the  expenditures  at  separated  localities  has  been  beneficial 
locally  by  protecting  the  banks  and  fonning  good  navigable  water 
fronts  and  mcidentauy  preserving  private  property  from  the  ravages 
of  the  river,  but  has  given  little,  if  any,  encouragement  to  through 
navigation. 

At  the  locaUties  under  improvement  an  effort  has  been  made  to 
maintain  the  existing  and  prevailing  depth  of  channel.  The  least 
depth  at  mean  low  water  over  the  shoalest  part  at  the  localities 
under  improvement  is  not  less  than  6  feet.  Ine  usual  variation  of 
level  of  water  is  about  19  feet  at  Kansas  City,  8  feet  at  Fort  Benton, 
and  25  feet  at  St.  Charles. 

The  maximum  draft  June  30,  1909,  at  mean  low  water  from 
Kansas  City  to  mouth  is  4  feet,  from  Kansas  City  to  Sioux  City  3J, 
and  from  Sioux  City  to  Fort  Benton  3  feet.  The  head  of  navigation 
is  Fort  Benton,  2,285  miles  above  the  mouth.  Above  this  point 
rapids  b^in,  which  at  Great  Falls  are  a  series  of  falls,  the  aggregate 
fall  being  500  feet.  Above  Great  Falls  there  is  a  navigable  depth 
practically  to  Three  Forks. 

The  effect  of  the  improvement  has  been  to  equalize  and  keep  down 
freight  rates,  the  actual  river  rates  being  about  60  per  cent  of  the 
railroad  rates. 

A  condensed  description  of  the  works  on  the  river  executed  under 
the  supervision  of  the  Missouri  River  Commission  is  ^ven  in  the 
Coimnission's  last  annual  report  (Annual  Kei>ort  of  the  Chief  of 
Engineers  for  1902,  Supplement). 

A  condensed  description  of  the  work  above  the  Great  Falls  will  be 
found  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1899, 
pages  385-386,  and  in  later  annual  reports;  and  of  the  work  on  the 
river  between  Fort  Benton  and  Sioux  City  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1902,  pages  382-385, 

A  complete  survey  of  the  river  has  also  been  made,  in  part  by  the 
Commission  and  in  part  by  officers  in  charge  of  the  districts  on  the 
uroer  portions  of  tne  river,  and  has  been  published  in  83  maps, 
scale  1  mch  to  the  mile. 
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The  river  formeriy  carried  an  active  commerce,  which  at  one  time 
had  been  entirely  (fiverted  to  other  channels.  This  commerce  now 
shows  healthy  signs  of  reviving. 

Commerce  has  increased  greatly  on  the  lower  river  from  Kansas 
City  to  the  mouth  during  the  season  of  1908.  Two  boats  regularly 
ran  from  Kansas  City  to  St.  Louis,  each  making  a  round  trip  every 
eight  to  ten  days,  and  averaging  a  round-trip  cargo  of  600  tons. 
There  is  also  a  poat  running  from  Jefferson  Caty  to  St.  Louis,  and 
several  boats  pl^ring  between  Osage  River  and  St.  Louis.  A  million- 
dollar  boat  line  is  now  being  organized  at  Kansas  City  for  the  pur- 
gose  of  placing  a  modem  boat  service  upon  the  river  from  Kansas 
ity  to  St.  Louis,  with  proper  wharfage  and  terminal  facilities. 

Increased  commerce  ana  use  of  the  river  is  also  observed  in  the 
upper  river  in  the  vicinity  of  Bismarck,  N.  Dak.,  and  above  to  the 
mouth  of  Yellowstone  River. 

The  character  of  upstream  cargoes  is  merchandise  and  general 
supplies;  downstream,  grain  and  stock. 

Amount  of  freight  carried  on  the  Miesouri  River  fivm  mouth  to  Sioux  City,  Io%ca. 


Calendar  year—  Tom. 

1897 391,029 

1898 319,793 

1899 263,114 

1900 277,306 

1901 669,666 

1902 410,527 


Calendar  year —  tom. 

1903 750,291 

1904 455,000 

1905 343,435 

1906 573,348 

1907 843,863 

1908 541,144 


Arrumnt  of  freight  carried  on  the  Missouri  River  above  Sioux  City,  Iowa. 


Calendar  year—  Tons. 

1887 13,961 

1888 12,895 

1889 16,723 

1890 14,072 

1891 14,211 

1892 17,292 

1893 19,481 

1894 37,936 

1895 21,264 

1896 10,368 

1897.-. 17,105 


Calendar  year —  Twns. 

1898 26,896 

1899 23,041 

1900 27,179 

1901 37,340 

1902 31,070 

1903 37,994 

1904 28,951 

1905 52,956 

1906 43,987 

1907 45,123 

1908 17,517 


There  is  no  existing  project,  except  the  use  of  such  limited  funds  as 
have  been  appropriated  since  1902  for  purposes  of  snagging  and 
emergency  dike  and  revetment  work.  A  new  project  and  estunate 
of  cost  for  improvement  for  6-foot  and  12-foot  channel  from  Sioux 
City  to  Kansas  City  and  Kansas  City  to  mouth,  called  for  by  act  of 
Congress  March  2,  1907,  was  submitted  April  30,  1908,  and  trans- 
mitted to  Congress.     (See  H.  Doc.  1120,  60th  Cong.,  2d  sess.) 

During  the  past  year  work  has  been  in  the  main  confined  to  repair 
work  and  snagging.     New  work  was  done  as  follows: 

Extensive  dike  work  was  completed  at  Elwood,  Kans.  to  prevent 
the  river  from  leaving  St.  Joseph,  Mo.,  and  to  protect  banks  and  rail- 
road bridge  at  Elwood.  Half  the  cost  of  this  work  ($60,000)  was 
contributed  by  the  railroads  concerned. 

Dike  construction  was  also  done  at  Mokane,  Mo.,  Atherton,  Mo., 
and  Elwood,  Kans.  At  WiUiston,  N.  Dak.,  3,075  feet  of  revetment 
was  placed  at  a  cost  of  $11,416.30  to  the  Government,  the  Great 
Northern  Kailway  and  the  city  of  WiUiston  furnishing  the  rock  and 
brush,5estimated  at  $25,000. 
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Extensive  revetment  work  was  also  done  by  the  Wabash  Railwajr 
and  by  the  Chicago  and  Northwestern  Railway  below  Sioux  City,  and 
by  the  Chicago,  Milwaukee  and  St.  Paul  Railroad  Company  above 
Sioux  City. 

A  public  hearine  was  held  at  Omaha,  Nebr.,  on  September  11, 1908, 
on  the  subject  of  harbor  lines,  approved  by  the  Secretary  of  War 
June  5,  1909. 

The  act  of  March  3,  1909,  for  preservation  and  repair  of  river  and 
harbor  works,  appropriated  the  following: 

Missouri  River,  moutli  to  Fort  Benton: 

Plant  and  boat  yards $155,000 

Dikes  and  revetments 400, 000 

PreUminary  examinations  of  certain  localities  are  bein^  made  in 
compliance  with  the  act  of  March  3,  1909,  reports  on  which  will  be 
submitted  to  Congress  at  its  next  session. 

By  act  of  Congress,  February  16,  1909,  the  Secretary  of  War  was 
authorized  to  establish  harbor  lines  on  the  Kansas  River  at  Kansas 
dtYf  Kans.,  and  preparations  for  this  work  are  now  being  made. 

The  amounts  estimated  as  profitable  expenditure  for  the  fiscal  year 
ending  June  30,  1911,  will  be  applied  to  snagging  and  repair  and  con- 
struction of  dikes  and  revetments,  being  for  maintenance  of  improve- 
ment as  well  as  extension  of  benefits. 

nCPROVINO  MISSOnSI  river  VROM  STUBB8  FERRTy  MONTANA,  TO  SIOUX  CITT,  IOWA. 

July  1,  1908,  balance  unexpended $5,804.69 

June  30, 1909,  amount  expended  during  fiacal  year: 

For  works  of  improvement |1, 437.  72 

For  maintenance  of  improvement 1,959. 58 

3,397.30 

July  1, 1909,  balance  unexpended 2,407.39 

IMPROTING  MISSOURI  RIVER  PROM  MOUTH  TO  BIOUZ  CITY,   IOWA. 

July  1, 1908,  balance  unexpended $17,955.95 

Amount  received  from  sale  of  maps 16. 37 

Amount  received  by  deposit  Isthmian  Canal  Commission 61. 23 

Afkiount  received  by  overpayment  of  vouchers 24. 63 

18, 058. 18 
June  30,  1909,  amount  expended*  diiring  fiscal  year,  for  maintenance  of 
improvement 15, 352. 73 

July  1, 1909,  balance  unexpended 2,705.45 

July  1,  1909,  outstanding  Imbilitiee 690.95 

July  1, 1909,  balance  available 2, 014. 50 

IMPROTING  MISSOURI  RIVBR. 

July  1, 1908,  balance  unexpended $231, 859. 20 

Received  from  services  rendered  by  snag  boats 399. 49 

Received  from  overpa3rment  of  vouchers 23. 40 

232, 282. 09 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $77, 976. 65 

For  maintenance  of  improvement 83, 406. 44 

161,383.09 

July  1, 1909,  balance  unexpended $65,293.04 

July  1, 1909,  outstanding  liabilities 13,458.36 

Julyl,  1909,  balance  available 41,839.68 
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I    BMBRGENCIE8  IK  BIYBRS  AND  HARBORS   (MISSOURI  RIVBR  AT  BLWOOD,    KANS.). 

July  1,  1908,  balance  unexpended $18, 970. 09 

June  30, 1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement          9, 968. 81 

July  1,  1909,  balance  unexpended .- 9,  OOL  2B 

nCPBOVINO  MISSOURI  RIVER  AT  BLWOOD  (CONTRIBUTIOKS). 

July  1,  1908,  balance  unexpended $13,320.31 

June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment        13,290.61 

July  1,  1909,  balance  unexpended 29.70 

July  1,  1909,  outstanding  liabilities 29. 70 

tMFROVINQ  MISSOURI  RIVER  FROM   MOUTH  TO   FORT  BBMTON,   MONT.,   PRBSBRVATEOV 

AND  MAINTBNANCB  OF  RIVER  AND  HARBOR  WORKS. 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 $565,000.00 

June  30, 1909,  amount  expended  during  fiscal  year,  lor  works  of  improve 

ment 2,625.47 

■  -.      ■  ■ 

July  1,  1909,  balance  unexpended 552, 474. 53 

July  1,  1909,  outstanding  labilities 26,413.02 

July  1,  1909,  balance  available 526, 061. 51 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improven^ent,  exclusive  of  the  balance  unex- 
pended July  1,  1909 350,000.00 

MISSOURI   RIVER   AT   ST.  JOSEPH,  MO. 

The  following  report  of  the  Board  of  Engineers  on  a  recent  survey 
is  concurred  in  by  the  Chief  of  Engineers  and  printed  in  House 
Document  No.  824,  Sixtieth  Congress,  first  session: 

* 

Board  of  Engineers  for  Rivers  and  Harbors, 

Wa^ingUm,  D.  C,   March  16, 1908. 

Reepectfully  returned  to  the  Chief  of  Engineers,  U.S.  Army. 

The  several  questions  propounded  in  the  item  of  law  ordering  a  survey  of  the  Mis- 
souri River  in  the  vicinity  of  Lake  Contrary,  are  carefullv  considered  by  the  district 
officer  in  the  within  report.  The  improvement  contemplated  is  the  extension  of  the 
work  of  bank  revetment  at  St.  Joseph  along  the  river  in  front  of  Lake  Contrary,  to  pre- 
vent a  threatened  diversion  of  the  waters  of  the  river  into  that  lake. 

The  data  furnished  by  the  district  officer  in  regard  to  the  erosion  of  the  bank  indicate 
that  it  is  onlv  a  question  of  time  when  the  river  will  cut  into  Lake  Contrary,  the  effect 
of  which  will  be  to  divert  the  bed  of  the  stream  through  this  lake,  and  possibly  others 
below,  before  it  again  joins  the  original  course.  Such  a  diversion  of  Hie  waters  of  the 
river  would  jeopardize  much  valuable  land,  impair  the  usefulness  of  Lake  Oontnry 
as  a  health  and  pleasure  resort,  and  would  be  detrimental  to  the  future  economiou 
regulation  of  the  river  for  the  benefit  of  commerce  and  navigation.  To  permit  it 
would  to  a  great  extent  nullify  the  effect  of  the  large  expenditures  already  made  for 
bank  protection  in  that  locality. 

It  appears  from  the  statements  contained  within  that  there  has  recently  been  a  revival 
of  navigation  on  the  Missouri  River  and  that  further  efforts  to  develop  water  transpor- 
tation are  contemplated  by  the  people  of  Kansas  City,  St.  Joseph,  Omaha,  and  Sioux 
City  in  the  near  future.  The  Board  believes  that  it  is  advisable  to  complete  the  work 
outlined  within  in  the  vicinity  of  St.  Joseph,  at  an  estimated  cost  of  11^,000,  in  ord^ 
to  preserve  the  regimen  of  the  river  and  to  avoid  the  greater  expenditure  which  would 
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otherwise  be  required  in  the  near  future  to  make  this  section  available  to  reliable  navi- 
gation. 

For  the  reasons  briefly  g:iven  above,  the  board  concurs  with  the  district  officer  and 
tlie  division  engineer  in  the  opinion  that  the  work  of  preventing  the  threatened  diver- 
sion of  the  waters  of  the  Missouri  River  into  Lake  Contrary  would  be  of  great  benefit 
to  the  navigation  which  local  interests  hope  to  establish  along  the  river,  and  to  that 
esctent  can  be  considered  as  directly  and  necessarily  required  in  the  interest  of  prospec- 
tive navigation.  In  view,  however,  of  the  fact  that  the  immediate  benefits  of  the 
improvement  which  are  of  substantial  character,  will  accrue  to  interests  other  than 
those  of  commerce  and  navigation,  it  is  believed  that  an  equitable  proportion  of  the 
expense  of  tne  work  should  be  borne  by  the  community,  as  suggested  by  the  district 
officer,  and  the  Board  recommends  that  the  expenditure  of  anv  appropriation  made 
lor  this  work  be  contingent  upon  an  equal  sum  being  fiumished  by  local  interests. 
For  the  Board: 

D.  W.  Lock  WOOD, 
Colonel^  Corps  qf  Engineers, 

Senior  Member  of  the  Board. 

For  report  on  a  more  recent  survey  see  Appendix. 

The  total  commerce  on  the  river  between  Sioux  City  and  the  mouth, 
for  calendar  year  1906,  was  573,348  tons,  the  average  for  the  last  five 
years  being  approximately  506,000  tons. 

GASCONADE   RIVER,   MISSOURI. 

This  river  is  similar  to  the  Osage,  consisting  of  alternate  shoals 
and  pools.  The  project  for  the  improvement  of  this  stream,  adopted 
in  1880,  consistea  in  the  removal  of  snags  and  logs  from  the  channel 
and  of  leaning  timber  from  the  banks  or  the  river,  where  necessary, 
and  the  construction  of  wing  dams  and  training  walls  to  concentrate 
the  flow  of  water  upon  the  shoals  to  increase  the  depth  over  them. 

Froin  the  nature  of  the  project,  which  contemplates  maintenance 
and  relief  from  vear  to  year  and  the  removal  of  obstructions  which 
are  constantly  lonning  anew,  no  definite  time  can  be  fixed  for  its 
completion.    The  improvement  must  therefore  be  continuous. 

During  the  past  season  the  boating  channel  was  cleared  of  snags 
and  wreck  heaps  and  all  overhanging  trees  were  trimmed  or  felled. 

The  river  and  harbor  act  of  March  3,  1909,  appropriated  $15,000 
for  the  Gasconade  River  for  maintenance  of  general  open-river 
improvement. 

The  total  of  the  appropriations  and  of  receipts  from  other  sources 
for  the  improvement  of  Gasconade  River,  begmning  with  the  act  of 
June  14,  1880,  is  $126,624.31. 

The  amount  expended  under  the  project  to  June  30,  1909,  is 
$110,894.19. 

The  only  influence  the  improvement  has  had  upon  freight  rates  is 
to  afford  snippers  a  regular  means  of  transportation  by  boat. 

It  is  proposed  to  use  the  amount  that  can  be  profitably  expended  in 
fiscal  year  ending  June  30,  1911,  in  addition  to  the  balance  unex- 
pended July  1,  1909,  for  works  of  improvement  in  continuing  present 
project,  wmch  is  indefinite,  including  plant  to  carry  on  work,  and  for 
maintenance  of  existing  works. 

The  head  of  navigation  is  Arlington,  Mo.,  and  the  number  of  navi- 
gable miles  is  107.  Prior  to  improvement  light-draft  boats  were 
compelled  to  abandon  their  trips  because  of  shoals;  the  same  boats 
now  go  to  the  head  of  navigation  without  interference. 
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Arrumnt  of  freight  carried  on  the  Gasconade  River, 


Calendar  year —  Tons. 

1895 47, 544 

1896 46, 294 


Calendar  year —  Tons. 

1902 44,380 

1903 10,788 

1897 30,515  i  1904 14,791 

1898 30, 981  1905 29, 837 

1899 24, 259  |  1906 27, 804 

1900 51,580  :  1907 50,083 

1901 19,460  1  1908 28,887 

Report  on  preliminary  examination  and  survey,  made  in  compli- 
ance with  act  of  March  2,  1907,  was  made  February  24,  1908 
(H.  Doc.  829,  eoth  Cong.,  1st  sess.). 

July  1,  1908,  balance  unexpended $2, 158. 16 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 15,000.00 

17, 158. 16 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 1, 428. 04 

July  1,  1909,  balance  unexpended 15,730.12 

July  1,  1909,  outstanding  liabilities 1, 156. 64 

July  1,  1909,  balance  available 14, 573. 48 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1911, 
for  works  of  improvement  and  tor  maintenance,  exclusive  of  the  balance 
unexpended  July  1,  1909 20, 000. 00 

The  following  report  of  the  Board  of  Engineers  on  a  recent  survey 
of  the  Gasconade  River,  in  which  the  Chief  of  Engineers  concurs,  is 
printed  in  House  Document  No.  829,  Sixtieth  Congress,  first  session: 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  C,  March  IS,  1908. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

It  appeared  from  the  report  on  prelimmary  examination  of  the  Gasconade  River  that 
a  more  extensive  improvement  than  that  provided  for  by  the  existing  project  might 
be  justified,  and  an  estimate  for  a  depth  oi  3  feet  to  Gascondy  indicates  that  such  an 
improvement  will  require  an  original  outlay  of  $110,000,  and  $7,500  annually  for  main- 
tenance. The  district  officer  proposes  to  operate  a  plant  consisting  of  a  small  combi- 
nation dredge  and  snag  boat,  and  to  construct  about  45,000  linear  feet  of  regulation 
work. 

A  complete  description  of  the  physical  characteristics  of  the  stream  and  the  com- 
mercial features  which  appear  to  warrant  the  improvement  are  given  within,  and 
in  the  reports  to  which  reference  is  made.  The  commerce  for  1906  amounted  to 
27,604  tons,  of  which  21,736  tons  were  raihx)ad  ties,  while  in  1007  it  is  reported  that 
there  was  a  commerce  of  10,000  tons  of  general  merchandise,  not  includmg  lumber 
or  tie  rafting. 

The  work  proposed  by  the  district  officer  is  essentially  a  continuation  of  the  old 
project  for  open-river  r^^lation.  Without  expressing  certainty  as  to  the  exact  re- 
sults which  will  be  attained,  the  Board  is  assured  that  a  considerable  amelioration  of 
present  conditions  may  reasonably  be  expected,  and  feels  warranted^  in  recommend- 
mg  appropriations  to  be  expended  alonff  the  lines  proposed  by  the  district  officer. 

The  Board  does  not,  however,  feel  mat  the  total  cost  of  the  project  should  now 
be  anticipated,  as  the  work  is  to  a  large  extent  continuing  in  its  nature,  and  in  the 
course  of  years  will  gradually  become  more  and  more  a  matter  of  maintenance.  For 
this  reason  the  Boturd  believes  tiiat  the  appropriation  of  reasonable  annual  sums 
sufficient  for  the  construction  and  operation  of  the  plant,  and  the  progressive  con- 
struction of  the  regulation  works,  will  adequately  meet  the  situation. 

For  the  Board: 

R.  L.  HoziE, 
Colonel,  Corps  of  Engineers^ 

Senior  Member  Present, 
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OSAGE   RIVER,   MISSOURI. 

A  history  of  the  work  of  improvement  on  this  river,  from  the  adop- 
tion of  the  original  project  in  1871  to  the  end  of  the  fiscal  year  1900, 
^was  published  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1900,  page  4944. 

The  original  condition  was  one  of  alternate  pools  and  shoals. 

The  work  has  been  carried  on  under  two  projects — that  of  open- 
channel  improvement,  by  the  construction  or  cross  and  wing  dams, 
in  addition  to  dredging  and  removal  of  obstructions  to  navigation, 
such  as  snags,  etc.,  and  the  construction  of  a  lock  and  dam  7  miles 
above  the  mouth  of  the  river. 

The  removal  of  obstructions  under  the  first  project  contemplates 
maintenance.  The  obstructions  will  form  anew,  and  while  the  cross 
and  wing  dams  have  a  degree  of  permanency,  they  must  receive 
frequent  repair  and  extension  to  keep  up  their  efficiency. 

The  amount  expended  by  the  General  Government  upon  both 
projects  up  to  June  30,  1909,  is  $800,939.82. 

During  the  past  year  work  on  the  general  river  has  consisted  in 
dredging,  snagging,  and  repairs  to  longitudinal  and  cross  dikes. 

By  act  of  March  2,  1907,  the  sum  of  $10,000  was  appropriated  for 
general  improvement,  and  $68,000  was  appropriated  tor  continuing 
construction  of  Lock  and  Dam  No.  1,  witn  authority  for  contracts 
to  the  additional  amount  of  $160,000,  all  of  which  has  been  appro- 
priated for  completion  of  the  lock  and  dam. 

The  sundry  civil  act  of  March  4,  1909,  appropriated  $60,000  for 
the  completion  of  the  lock  and  dam. 

The  nver  and  harbor  act  of  March  3,  1909,  appropriated  $10,000 
for  the  Osage  River,  for  maintenance  of  general  open-river 
improvement. 

During  the  past  year  work  has  consisted  in  additional  protection 
to  the  pieris  Nos.  6,  7,  8,  and  9,  and  weirs  7,  8,  9,  and  10.  The  gap 
between  piers  1  and  6  is  to  be  closed  by  a  chanoine  wicket  dam,  36 
feet  of  which  has  been  completed. 

During  the  past  year  work  has  been  completed  on  the  lock  and 
dam  as  follows: 

Protection  of  the  foundation  of  the  outer  lock  wall.  Protection  of 
the  foundations  of  piers  7,  8,  9,  and  10.  The  foundation  of  the  dam 
throughout  was  reenforced  by  a  deposit  of  3  feet  of  concrete  tamped 
around  piling  and  up  to  floor  for  weirs. 

Twelve  air  tanks  installed  in  each  of  the  four  weirs  in  sections  7,  8, 
9,  and  10  and  a  2-inch  air  pipe  with  flexible  joint  connected  with 
each  weir. 

Thirty-six  linear  feet  of  the  chanoine  dam  foundation  completed. 

Expenditures  during  the  year: 

Labor  and  services $32, 172. 10 

Material 16,527.75 

Freight 3,301.01 

52, 000. 86 

The  work  now  in  progress  contemplates  the  completion  of  the 
chanoine  dam  foundation  and  installation  of  the  wickets  and  even- 
tual replacing  of  the  wooden  lock  gates  with  steel  ones. 

The  funds  on  hand  and  available  will  be  appUed  to  the  completion 
of  Lock  and  Dam  No.  1,  and  to  maintenance. 

S.  Rep.  527,  61—2 39 
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It  is  proposed  to  use  the  amount  that  can  be  profitably  expended 
in  fiscal  year  ending  June  30,  1911,  in  addition  to  the  balance  unex- 
pended July  1,  1909,  for  works  of  improvement,  and  for  mainte- 
nance of  general  improvement,  includmg  snagging,  dredging,  and 
repairs  to  dikes. 

The  head  of  navigation  is  Warsaw,  Mo.,  172  miles  above  the 
mouth.  Prior  to  improvement  light-draft  boats  had  to  abandon 
their  trips  because  of  shoals;  the  same  boats  now  ascend  to  the  head 
of  navigation  without  interference. 

The  improveipent  has  only  influenced  freight  rates  by  affording 
shippers  a  regular  means  of  transportation  by  boat. 

Previous  reports. — PreUminary  examinations  August  22,  1884,  and 
December  10, 1886.  Reports  of  surveys  December  28,  1870;  Febru- 
ary 11,  1875;  Februarv^  13,  1879;  April  21,  1881;  January  9,  1890; 
November  9,  1900.  rroject  adopted  in  1871;  snagging,  dredging, 
and  wing  dams  modified  in  1890  by  one  lock  and  dam  near  mouth. 

Report  on  preliminary  examination  and  survey,  made  in  compK- 
ance  with  act  of  March  2,  1907,  was  made  January  21,  1908  (H.  Doc. 
960,  60th  Cong.,  1st  sess.). 

Amount  of  freight  carried  on  the  Osage  River. 


Calendar  year —  Tods. 

1895 76,706 

1896 72,393 

1897 71,247 

1898 84,286 

1899 76,702 

1900 96,144 

1901 72,339 


Calendar  year —  Tons. 

1902 95,194 

1903 38,501 

1904 35,746 

1905 8.678 

1906 20,506 

1907 31,601 

1908 30,606 


July  1,  1908,  balance  unexpended $152, 357. 50 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3, 1909 10,000.00 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 60, 000. 00 


June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $3, 362. 05 

For  maintenance  of  improvement 64, 603. 44 


222, 357. 50 


67, 965. 49 


July  1,  1909,  balance  unexpended 154,392.01 

July  1,  1909,  outstanding  liabilities 18,499.94 

July  1,  1909,  balance  available 135, 892. 07 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 20, 000. 00 

The  following  report  of  the  Board  of  Engineers  on  a  recent  survey 
of  Osage  River  is  concurred  in  by  the  Chief  of  Engineers  and  printwl 
in  House  Document  No.  960,  Sixtieth  Congress,  first  session: 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  C,  March  IS,  1908. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

From  the  within  report  it  appears  that  to  December  3,  1907,  the  sum  of  $704,134.43 
had  been  expended  on  the  improvement  of  Osage  River,  of  which  $332,903.46  was 
for  open-channel  work  similar  in  character  to  that  now  proposed,  and  $371,230.97 
was  lor  lock  and  dam  construction.  In  an  accompanying  paper  the  district  officer 
gives  a  list  of  the  shoals  requiring  improvement  to  provide  a  depth  of  3  feet  to  the 
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mouth  of  the  Niangua  River,  and  estimates  the  cost  of  necessary  construction  .work  at 
$278,500,  the  cost  of  a  plant  for  dredging  and  snagging  at  111,500,  and  the  cost  of  its 
operation  for  a  period  of  two  years  at  $15,000,  or  a  total  outlay  of  $305,000.  The  sub- 
sequent cost  of  maintaining  the  improvement  is  estimated  at  $20,000  per  year. 

In  reviewing  the  report  of  the  district  officer  on  the  preliminary  examination,  the 
Board  gave  a  brief  statement  of  the  commercial  conditions  which  appeared  to  render 
this  stream  wortiiy  of  careful  consideration,  particular  stress  being  laid  upon  the  fact 
that  the  locality  is  destitute  of  suitable  transportation  facilities  for  marketing  its 
products.  From  information  contained  in  the  within  report  it  appears  that  the  river 
m  its  present  unsatisfactory  condition  is  quite  generally  used  for  commercial  purposes, 
even  though  navigation  is  difficult  and  attended  with  risks  and  inconvenience. 

The  completion  of  the  lock  and  dam  already  provided  for  will  carry  slack-water 
navigation  to  a  point  about  27  miles  above  the  mouth  of  the  stream.  In  order  that 
commensurate  benefits  may  be  derived  &om  this  work,  the  Board  deems  it  desirable 
that  suitable  navigation  facilities  be  available  above,  as  the  value  to  commerce  of 
the  slack-water  improvement  will  largely  depend  upon  the  existence  of  water  com- 
munication with  the  fertile  areas  of  production  along  the  upper  river.  The  improve- 
ment proposed  by  the  district  officer  is  intended  to  provide  a  depth  of  3  feet  up  to  the 
Niangua  River,  which  is  distant  109  miles  from  the  mouth  and  82  miles  from  tne  head 
of  the  pool  to  be  formed  by  the  lock  and  dam.  The  project  proposed  is,  in  effect,  a 
continuation,  on  more  definite  lines,  of  that  already  existing  for  improvement  by  open 
river  regulation,  and  in  so  fiair  as  it  is  calculated  to  increase  and  extend  the  benefits 
derived  from  the  expenditures  alreadv  made  the  Board  believes  it  to  be  justifiable. 
Experience  on  other  rivers  indicates  tnat  the  results  of  work  such  as  is  proposed  can 
not  be  predicted  exactly,  but  that  some  considerable  amelioration  of  existing  condi- 
tions will  be  attained  is  to  be  expected.  The  certain  method  of  improvement  by  a 
series  of  locks  and  dams  would  be  too  costly  to  be  justified. 

The  Board  concurs  with  the  district  officer  and  the- division  engineer  in  recom- 
mending the  appropriation  of  the  amounts  asked,  to  be  expended  lor  the  purposes 
stated. 

For  the  Board : 

R.  L.  HoxiE, 
Colonely  Corps  of  Engineers^ 

Senior  Member  Present. 

The  commerce  is  carried  by  several  boats  of  the  usual  western 
river  type,  and  for  the  last  ten  years  has  averaged  65,000  tons.  The 
principfiU  commodities  transported  are  hay,  grain,  live  stock,  lumber 
and  its  products,  building  material  and  gravel,  barytes,  and  general 
merchandise. 

As  stated  within,  the  section  of  country  tributary  to  this  stream 
is  not  accessible  to  any  other  means  of  transportation  than  by  this 
river  and  by  wagons  over  country  roads,  the  distance  to  market  or 
to  points  or  shipment  being  so  great  as  to  practically  prohibit  the 
transportation  of  farm  and  timber  products  by  the  latter  method. 
This  river  commerce,  while  moderate  in  extent,  is  of  great  importance 
to  the  community,  owing  to  the  lack  of  other  transportation  facili- 
ties, and  is  deemed  worthy  of  consideration. 

ENTRANCE  TO   HUMBOLDT   HARBOR,    CALIFORNIA. 

The  following  report  of  the  Board  of  Engineers,  in  which  the  Chief 
of  Engineers  concurs,  is  printed  in  House  Document  No.  950,  Sixtieth 
Congress,  first  session: 

BoABD  OF  Engineers  for  Rivers  and  Harbors, 

Washington^  D.  C,  May  11, 1908. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

The  existing  project  for  improving  the  entrance  to  Humboldt  Harbor  was  adopted 
by  Congress  in  1892.  It  provided  for  parallel  jetties,  each  about  8,000  feet  in  length, 
extending  from  the  north  and  south  spits  to  the  crest  of  the  ocean  bar.  The  estimated 
cost  of  the  work  was  $2,057,615.  The  work  was  commenced  in  1889  and  completed 
in  1899,  at  a  cost  of  12,040,203.35.    An  excellent  channel  28  feet  in  depth  developed 
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almost  at  once,  and  by  1903  this  depth  had  increased  to  31  feet.  Since  that  time  the 
outer  ends  of  both  jetties  have  been  beaten  down  by  the  waves  and  the  channel  has 
deteriorated,  and  is  now,  as  indicated  on  the  map  accompanying  this  report,  about  22 
feet  in  depth. 

The  within  report  describes  quite  fuller  the  history  of  the  work  done  and  its  present 
condition.  The  district  officer  is  of  opinion  that  the  locality  is  worthy  of  further 
improvement  and,  after  discussing  methods,  recommends  the  building  up  of  tiie 
present  north  and  south  jetties  to  a  height  of  12  feet  above  low  water,  and  the  exten- 
sion of  the  north  jetty  2,000  feet,  at  a  total  estimated  cost  of  $1,500,000.  He  states 
that  some  maintenance  will  be  required,  but  that  this  can  not  be  estimated  until  the 
•ffect  of  the  jetties  be  determined. 

It  appears  that  the  commerce  of  this  port  now  slightly  exceeds  700,000  tons  annually, 
valued  at  about  $15,000,000. 

The  Board  has  carefully  examined  all  information  available,  including  some  that 
was  submitted  by  a  delegation  of  citizens  of  the  Humboldt  Harbor  district  to  a  com- 
mittee of  the  Board  at  San  Francisco  on  January  17,  1908,  when  in  California  in  con- 
nection with  other  matters.  It  has  arrived  at  the  conclusion  that  the  locality  is 
worthy  of  further  improvement  by  the  General  Government,  and  is  in  accord  with  the 
general  plans  suggested  by  the  district  officer.  It  believes,  however,  that  the  work 
proposed  by  him  should  be  undertaken  tentatively,  as  the  construction  of  the  jetties 
as  originally  carried  out  was  very  effective  in  securing  a  depth  even  beyond  that 
required.  These  jetties  have,  as  stated,  been  wrecked  dy  storms  at  their  outer  ends 
and  their  efficiency  impaired.  The  Board  is  of  opinion  tnat  thev  should  be  fully  re- 
stored and  the  effects  noted  before  any  further  extension  is  made,  and  that  the  pro- 
posed extension  of  the  north  jetty  should  be  undertaken  if,  in  the  light  of  experience, 
it  should  be  found  necessary.  The  cost  of  the  proposed  rebuilding  of  the  jetties,  as 
given  by  the  district  officer,  is  $1,037,400,  and  to  this  extent  the  Board  believe  the 
harbor  is  now  worthy  of  improvement. 

For  the  Board : 

D.    W.    LOCKWOOD, 

Colonel f  Corps  of  Engineers, 
Senior  Member  of  the  Board. 

The  local  engineer,  in  his  report  on  preliminary  examination,  says: 

The  bay  is  a  long  narrow  estuary,  about  14  miles  in  length,  and  varies  from  one-half 
to  4  miles  in  width.  Its  longer  axis  is  nearly  parallel  to  the  coast  line,  beLogseparated 
therefrom  by  a  narrow  strip  of  sand  one-eighth  of  a  mile  to  1  mile  in  width.  This  bav  is 
the  most  important  shipping  port  for  lumber  on  the  California  coast.  It  is  estimated  that 
there  are  upward  of  400,000  acres  of  redwood  forest  in  the  near  vicinity  still  imtouched. 
In  addition  to  the  lumber,  the  dairying  and  other  agricultural  interests  are  already  of 
importance  and  are  increasing  year  by  year.  It  is  the  only  harbor  of  any  importsjice 
in  California  north  of  San  Francisco,  and  one  of  few  between  San  Francisco  and  the 
mouth  of  the  Columbia  River.  It  is  located  on  a  portion  of  the  Pacific  coast  where  the 
seas  are  of  exceptional  violence  during  storms.  It  has  been  reported  by  masters  of 
steam  vessels  that  no  such  heavy  seas  are  encountered  elsewhere  in  the  world,  unless 
perhaps  south  of  the  Cape  of  Good  Hope  and  Cape  Horn.  Waves  have  been  seen  to 
break  in  8  to  10  fathoms  depth.  It  was  originally  believed  that  no  jetties  or  other 
such  construction  for  harbor  improvement  extending  into  the  open  sea  in  this  locality 
could  possibly  withstand  the  forces  brought  to  bear  by  the  waves  during  storms,  so 
that  the  improvement  of  the  entrance  to  this  bay  was  undertaken  at  first  with  many 
misgivings.  The  principal  town  in  the  harbor  is  Eureka,  which  had  a  population  of 
7,327  in  1900.    The  population  at  present  is  probably  over  12,000. 

Report  on  a  recent  survey  of  South  Bay  channel,  Humboldt  Har- 
bor, IS  printed  in  House  Document  No.  204,  Sixty-first  Congress, 
second  session.  FoUomng  is  the  letter  of  the  Chief  of  Engmeers 
submitting  the  same: 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  Decemher  ^,  1909. 

Sir:  1  have  the  honor  to  submit  herewith,  for  transmission  to  Congress,  reports  of 
May  6  and  Jul>[  30,  1909,  by  Lieut.  Col.  John  Biddle,  Corps  of  Engineers,  on  prelim- 
inarv  examination,  with  estimate  of  cost  of  improvement,  of  South  fiay  channel,  Hum- 
boldt Harbor,  California,  with  a  view  to  the  removal  of  obstructions  to  navigation  to 
the  wharf  at  Fields  Landing,  as  authorized  by  the  river  and  harbor  act  of  March  3, 1909. 

This  landing  is  in  the  southern  part  of  Humboldt  Bay,  and  there  is  a  good  channel 
to  it  of  18  feet  depth  except  over  two  shoals,  where  the  minimum  depth  ia  15  feet. 
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Th.e  cost  of  8ecuring[  a  channel  200  feet  wide  and  18  feet  deep  at  mean  low  water  through 
theee  shoals  is  estimated  at  about  flO^OOO,  with  a  small  amount  for  maintenance 
after  completion. 

I  concur  in  the  opinion  of  the  district  officer,  who  is  also  division  engineer,  and  the 
Board  of  Engineers  for  Rivers  and  Harbors,  that  this  locality  is  worthy  of  the  improve- 
ment proposed. 

Very  respectfully,  W.  L.  Mabshall, 

Chief  of  Engineer 8 y  U,  S.  Army, 
The  Secretary  op  War. 

The  commerce  is  almost  exclusively  lumber.  It  averages  150,000 
tons  a  year  and  will  probably  increase,  as  a  new  mill  is  imder  con- 
struction. It  is  hampered  and  delayed  and  rendered  more  costlv  by 
these  shoals,  as  the  type  of  boats  used  draw  about  21  feet  loaded. 

OAEXAND   HARBOR,    CALIFORNIA. 

The  original  condition  of  San  Antonio  estuar^r  was  as  follows:  It 
was  a  tidal  arm  of  the  Bay  of  San  Francisco,  with  a  tidal  prism  of 
156,000,000  cubic  feet.  This  filled  and  emptied  itself  with  each 
coining  tide.  The  tidal  flow  was  sufficient  to  maintain  a  natural  chan- 
nel depth  over  the  bar,  off  the  mouth,  of  2  feet  at  low  tide.  Within 
the  estuary  proper,  where  the  bends  are  pronounced,  mid-channel 
depths  of  20  to  23  feet  at  low  water  and  widths  of  500  feet  were  found. 
Vessels  drawing  5  to  8  feet  could  enter  at  high  tide.  The  com- 
merce in  1874  aggregated  154,300  tons. 

The  original  project  was  submitted  in  1874  in  compliance  with  an 
act  of  Congress.  The  report,  with  project  and  estimate  of  cost,  is 
printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1874, 
page  378.  This  project  called  for  (a)  two  mid-tide  training  walls  at 
the  entrance,  (Jb)  a  tidal  canal  for  flushing  purposes  about  1^  miles 
in  length  to  connect  with  tide  water  in  San  JLeandro  Bay,  (c)  a  dam 
at  the  entrance  to  San  Leandro  Bay,  and  (c2)  dredging  a  tidal  basin 
and  then  a  channel  to  have  a  depth  of  20  feet  from  the  basin  to  San 
Francisco  Bay.  The  estimated  cost  of  the  work  was  in  round  num- 
bers $1,815,000. 

This  was  approved  by  Congress,  and  during  the  progress  of  the 
work  slight  modifications  were  made  from  time  to  time.  These  con- 
sisted of  raising  the  training  walls  to  full  high-tide  level;  of  increas- 
ing the  width  of  the  tidal  canal  to  400  feet;  of  building  three  steel 
bridges  across  the  tidal  canal;  and  of  diverting  the  silt-laden  storm 
waters  of  Sausal  Creek  from  the  tidal  canal  by  means  of  a  separate 
channel  into  San  Leandro  Bay. 

The  present  project  was  adopted  before  this  project  was  completed. 
Up  to  and  including  1900,  S2,450,600had  been  expended  on  the  original 
project. 

In  the  river  and  harbor  act  of  1900  Congress  provided  for  an  exami- 
nation of  Oakland  Harbor  with  a  view  to  its  improvement  west  of  the 
tidal  canal  to  meet  the  needs  of  present  and  prospective  commerce. 
Three  alternative  plans  and  estimates  for  channel  enlargement  were 
submitted,  estimated  to  cost,  respectively,  $646,293,  $1,687,818,  and 
$968,203.  This  report,  with  estimates,  is  printed  in  the  Annual 
RejDort  of  the  Chief  of  Enrineers  for  1901,  pages  3448-3449. 

On  June  13,  1902,  Congress  appropriated  $100,000  and  authorized 
continuing  contracts  for  $150,000  additional  for  the  work,  but  failed 
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to  specify  to  which  of  the  above  projects  the  funds  were  to  be  applied. 
Contract  was  made  to  the  extent  of  the  money  available  and  author- 
ized for  dredging  work  which  was  common  to  all  of  the  above  proiects. 
By  act  of  March  3,  1905,  Congress  specifically  named  project  No.  3, 
estimated  to  cost  $968;203,  appropriated  $100,000,  and  authorized 
contracts  for  $250,000  additional  for  continuing  the  improvement 
with  a  view  to  obtaining  a  channel  300  feet  wide  and  25  feet  deep 
from  San  Francisco  Bay  to  Fallon  street,  Oakland. 

Project  No.  3  calls  for  a  channel  from  San  Francisco  Bay,  500  feet 
wide  and  25  feet  deep  at  low  water,  to  Chestnut  street.  Oakland; 
thence  300  feet  wide  and  25  feet  deep  at  low  water  to  Fallon  street; 
thence  300  feet  wide  and  17  feet  deep  to  tidal  basin;  thence  300  feet 
wide  and  12  feet  deep  around  the  tiaal  basin,  and  extension  of  south 
jetty. 

In  the  act  of  March  2,  1907,  Congress  provided  for  project  No.  3, 
as  recommended  by  the  Board  of  Engineers  for  Rivers  and  Harbors 
in  report  of  January  11,  1907,  printed  in  River  and  Harbor  Com- 
mittee Document  No.  9,  Fifty-ninth  Congress,  second  session,  but  the 
act  extended  the  provisions  of  the  project  as  follows: 

Extension  of  south  jetty  500  feet,  widening  to  500  feet  the  channel 
25  feet  deep  from  San  Francisco  Bay  to  Fallon  street,  deepening  to 
25  feet  the  channel  300  feet  wide  from  Fallon  street  to  the  tidal  basin, 
deepening  to  17  feet  the  channel  300  feet  wide  around  the  north  side 
of  the  tidal  basin  to  the  tidal  canal,  and  from  the  tidal  canal  along 
the  Alameda  shore  to  Tenth  avenue.  The  two  preceding  paragraphs 
cover  the  final  project.     The  estimate  of  cost  is  $1,468,203. 

The  work  is  in  progress  under  the  continuing-contract  system. 
The  full  appropriation  under  contract  authorization  has  been  made. 
In  order  to  complete  the  improvement  directed  by  Congress,  an 
additional  amount  of  $500,000  is  estimated. 

On  June  30,  1909,  at  mean  lower  low-tide  level,  a  channel  300  feet 
wide  and  25  feet  deep  has  been  made  for  a  length  of  25,000  feet 
easterly  from  deep  water  in  San  Francisco  Bay  to  the  tidal  basin  at 
Tenth  avenue.  From  the  bay  to  Chestnut  street  this  channel  has 
a  width  of  400  feet  with  a  depth  of  20  feet  in  the  additional  100  feet 
width,  and  from  Chestnut  to  Castro  streets  and  from  Harrison  to 
Fallon  streets  the  channel  has  a  width  of  400  feet  with  25  feet  depth. 
In  the  tidal  basin  there  is  a  partly  completed  channel  300  feet  wide, 
17  feet  deep  on  the  north  side  from  Tenth  avenue  to  Fifteenth  avenue, 
a  distance  of  3,200  feet,  the  balance  to  the  canal  being  300  feet  wide 
and  6  feet  deep.  On  the  Alameda  side  there  is  a  partly  completed 
channel  300  feet  wide,  17  feet  deep  from  Tenth  avenue  to  Willow 
street,  a  distance  of  5,300  feet,  and  the  balance  to  the  canal  300  feet 
wide  and  6  feet  deep.  The  range  of  the  tides  is  4.5  to  5.5  feet.  The 
navigable  portion  of  the  channel  is  about  32,000  feet  in  length, 
light-draft  vessels  can  go  a  half  mile  farther  east.  The  amount 
spent  on  the  existing  project  is  $702,006.86.  The  project  is  about 
half  completed. 

The  money  thus  far  spent  has  been  practically  all  for  extensions 
in  channel  widths  and  depths  for  the  benefit  of  commerce.  There 
has  been  spent  for  the  maintenance  of  bridges  since  the  adoption 
of  present  project  $4,747.79.  The  sunf  of  $5  has  been  received 
during  the  year  from  the  sale  of  an  old  typewriter.  High  Street 
Bridge  was  destroyed  by  fire  on  May  21,  1909.  Repairs  will  be 
undertaken  early  in  the  coming  year. 
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It  is  difficult  to  estimate  what  increase  of  commerce  is  likely  to 
result  from  an  increased  depth  and  width  of  channel  in  Oakland 
Harbor.  At  present  about  64  per  cent  of  the  total  tonnage  of  Oak- 
land Harbor  is  overland  freight  transferred  across  the  bay  on  ferry- 
boats, which,  when  loaded  with  cars,  draw  only  about  8  feet  of 
water.  If  improvement  be  continued,  it  will  permit  the  deeper 
draft  vessels  carrying  to  the  city  of  Oakland  coal,  wood,  coke,  oil, 
hay,  grain,  flour,  lumber,  building  material,  and  sundries,  which  in 
1908  amounted  to  3,601,871  tons,  valued  at  $142,808,120,  and  also 
should  induce  a  large  increase  in  manufacturing  industries  on  the 
shores  of  this  harbor. 

It  is  believed  that  the  improvement  has  had  no  material  effect  on 
freight  rates.  Passenger  rates  are  5  cents  per  trip,  while  all  other 
femes  charge  10  cents  per  trip. 

It  is  proposed  to  spend  the  funds  available  for  dredging  in  accord- 
ance with  contract  for  extension  of  benefits. 

It  is  proposed  to  spend  the  funds  estimated  in  continuing  work 
in  accordance  with  project  directed  by  Congress.  This  will  be  for 
the  extension  of  benefits.  The  amount  asked  for  as  maintenance 
it  is  proposed  to  use  for  repairs  of  bridges  and  for  dredging  small 
shoals  that  may  develop,  particularly  at  the  mouth  of  the  channel. 
The  original  project  did  not  provide  for  maintenance.  It  has  de- 
veloped that  the  bridges  have  to  be  maintained  and  that  shoals 
develop  and  must  be  dredged.  This  is  in  part  due  to  the  fact  that 
while  the  tidal  prism  remains  the  same  as  in  the  project  of  1874,  the 
size  of  the  channel  is  largely  increased  in  the  present  project. 

In  connection  with  this  improvement  a  tidal  canal  connecting 
San  Leandro  Bay  with  Oakland  channel  was  excavated  by  the 
United  States.  This  canal  was  intended  for  flushing  purposes  only, 
and  no  provision  was  made  for  operation  of  bridges  over  it  which 
are  owned  by  the  United  States  and  are  provided  with  draws.  A 
demand  appears  to  have  arisen  for  the  opening  of  the  canal  to  navi- 
gation, as  explained  in  the  district  officer's  report,  but  the  bridges 
form  an  impediment  to  such  use,  and  he  recommends  that  they  be 
turned  over  to  the  local  authorities,  who  have  signified  their  willing- 
ness to  accept  and  operate  them. 

July  1,  1908,  balance  unexpended 1284,454.37 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 15,000.00 

Amount  appropriated  by  sundry  civil  act  approved  March  4, 1909 256, 000. 00 

Amount  received  by  remibursement  from  Isthmian  Canal  Commission. .  14. 21 

Amount  received  from  sale  of  old  typewriter 5. 00 

555, 473.  58 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $273, 472.  73 

For  maintenance  of  improvement 785.  50 

274,258.23 

July  1,  1909,  balance  unexpended 281,215.35 

July  1,  1909,  outstanding  liabilities 28, 416. 27 

July  1,  1909,  balance  available 252, 799. 08 

July  1,  1909,  amount  covered  by  uncompleted  contracts 187, 548. 10 

Amount  (estimated)  required  for  completion  of  existing  project 500, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 315, 000. 00 
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Report  on  a  recent  survey  of  Oakland  Harbor  is  printed  in  House 
Document  No.  647,  Sixty-first  Congress,  second  session.  Following 
is  the  letter  of  the  Chief  of  Engineers  submitting  the  same: 

Wab  Departmext, 
Office  of  the  Chief  of  Engineers, 

Washington,  February  f ,  2910. 

Sib:  I  have  the  honor  to  submit  herewith,  for  transmi&ion  to  Congress,  reports  dated 
July  23  and  December  10,  1909,  by  Lieut.  Col.  John  Biddle,  Corps  of  Engineers,  on 
preliminary  examination  ^nd  survey,  respectively,  called  for  by  tne  river  and  harbor 
act  of  Marcn  3, 1909,  of  Oakland  Harbor,  California,  with  a  view  to  obtaining  a  suitable 
depth  and  wiath  and  sufficient  anchorage  roobi. 

The  existing  project  for  improvement  of  Oakland  Harbor  provides  for  extending  the 
south  jetty  500  feet,  securing  a  channel  500  feet  wide  and  25  feet  deep  from  San  Fran- 
cisco Bay  to  Fallon  street,  thence  300  feet  wide  and  25  feet  deep  to  the  tidal  basin,  and 
thence  300  feet  wide  and  17  feet  deep  around  the  tidal  basin.  Work  on  this  project  is 
now  well  under  way. 

The  district  officer  presents  several  plans  for  further  improvement,  the  one  recom- 
mended by  him  contemplating  a  channel  30  feet  deep  and  500  feet  wide  from  the  bay 
to  the  tidal  basin,  25  feet  deep  and  300  feet  wide  around  the  basin,  and  18  feet  deep 
along  the  tidal  canal,  at  an  estimated  cost  of  $1,100,000  and  $25,000  annually  for  main- 
tenance. Of  this  work,  he  recommends  that  the  30-foot  channel  as  far  as  the  draw- 
bridges be  first  constructed,  at  an  estimated  cost  of  approximately  $600,000,  the 
remainder  to  be  undertaken  gradually,  as  conmierce  reouu-es.  He  states  that  there  is 
amole  and  safe  anchorage  in  San  Francisco  Bay,  ana  that  no  dredging  of  further 
ancnorage  ground  is  necessary. 

I  concur  with  the  district  officer,  who  is  also  division  engineer,  and  the  Board  <rf 
Engineers  for  Rivers  and  Harbors  that  this  locality  is  worthy  of  further  improvement 
by  the  General  Government  under  this  progressive  project. 

Attention  is  particularly  invited  to  the  statement  of  the  district  officer  that  bis 
estimates  of  costs  are  based  upon  the  prices  for  which  the  work  can  be  done  by  a 
government  dredge.  If  provision  is  not  made  for  the  construction  of  such  a  dredge 
and  accessories  for  use  in  prosecuting  the  work,  the  cost  will  probably  exceed  the 
amounts  above  stated;  while  if  a  suitable  dredging  plant  is  provided,  it  is  possible  that 
the  work  can  be  completed  for  a  smaller  amount  than  that  estimated  by  the  district 
officer.    A  suitable  plant  can  be  provided  for  $200,000. 

Very  respectfully,  W.  L.  Mabshall, 

Chief  of  Engineers  J  U.  S.  Army. 

The  Secbbtaby  of  Wab. 

SAN   DIEOO   HABBOB;    CALIFOBNIA. 

The  following  is  extracted  from  House  Document  No.  96,  Sixtieth 
Congress,  first  session,  being  the  report  of  the  Board  of  Engineers  on 
a  recent  survey  of  this  harbor: 

BOABD   of  EnOINEEBS   FOB   RiVEBS   AND   HaBBOBA, 

Washington,  D.  C,  May  11,  1908. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

The  district  officer  has  made  a  careful  study  of  the  improvement  of  the  entrance  to 
San  T>iego  Harbor  by  means  of  jetty  extension  and  b}r  dredging,  and  his  conclusions 
are  that  the  improvement  by  dredging  ia  the  most  desirable.  The  work  proposed  by 
him  involves  a  cut  600  feet  in  width  through  the  outer  bar,  and  a  cut  through  the 
'* middle  ground"  just  inside  the  harbor  with  a  minimum  width  of  400  feet,  naring 
somewhat  at  the  northerly  end  of  the  cut  so  as  to  make  a  more  convenient  entrance  to 
a  projected  coaling  station,  a  short  distance  above,  both  cuts  to  be  dredged  to  a  depth 
of  30  feet. 

The  district  officer  estimates  that  the  improvement  by  jetties  will  cost  about 
$1,000,000,  and  by  dredging  without  additional  jetties,  $100,000  for  the  outer  bar  and 
$25,000  for  the  cut  through  the  "middle  ground."  In  a  subsequent  report  looking 
toward  the  provision  of  anchorage  and  harbor  facilities  to  meet  the  reauirements  of  the 
Navy  Department,  he  estimates  that  the  removal  of  the  entire  "middle  ground  "  west 
of  the  cut  will  cost  $134,250.  This  plan  was  submitted  to  the  Navy  Department  for  an 
expression  of  its  views  in  regard  to  the  adequacy  of  the  improvement  proposed  in  so 
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far  as  it  affected  that  Department,  and  from  its  reply  it  appears  that  a  ver^  wide  cut 
through  the  *'  middle  ground/'  making  a  broad  channel  to  and  from  the  coahng  station, 
would  provide  better  facilities  than  the  removal  of  the  ''middle  ground  "  west  of  the 
cut  originally  proposed.  The  line  marked  ''5-fathom  contour  fine"  on  the  accom- 
panying print  was  laid  down  by  the  Navy  Department,  which  states  that  the  amount 
to  be  dr^ged  between  this  line  and  the  cut  proposed  by  the  district  officer  is  practi- 
cally the  same  as  that  required  for  the  removal  of  the  *' middle  ^ound"  west  of  the 
out,  and  that  the  dredging  of  this  area  will  better  meet  the  requirements  of  that  De- 
partment. 

The  importance  of  this  harbor  has  been  increasing  for  a  number  of  years  and  has 
been  recently  accentuated  by  its  selection  for  a  coaling  station  and  rendezvous  for 
naval  vessels.  It  is  believed  that  its  further  growth  as  a  commercial  port  in  connec- 
tion with  its  use  as  a  naval  station  is  sufficiently  assured  to  warrant  the  United  States 
in  undertaking  its  fiuther  improvement.  So  far  as  the  commerce  of  the  port  is  con- 
cerned, it  is  believed  that  the  improvement  proposed  by  the  district  officer,  namely. 
a  cut  through  the  outer  bar  600  feet  wide  and  a  cut  through  the  "middle  erouna'' 
with  a  minunum  width  of  400  feet,  at  an  estimated  cost  of  $125,000,  would  oe  suffi- 
cient to  meet  all  reasonable  demands  for  at  least  a  number  of  years  to  come,  and  the 
Board  recommends  the  improvement  to  this  extent,  at  least.  If,  however,  it  is 
desired  to  meet  the  requirements  of  the  Navy  Department  by  providing  ancnorage 
and  easy  access  to  and  from  its  coaling  station,  it  would  appear  advisable  to  enkurjge 
the  cut  through  the  "middle  ground  by  dredging  to  a  depth  of  30  feet  the  entire 
area  between  the  line  on  the  west  marked  "proposed  dredging  line,  account  of  naval 
coaling  depot,''  and  the  line  on  the  east  marked  "5-fathom  contour  line."  In  this 
case  the  total  cost  of  the  improvement  is  estimated  at  $259,250. 

The  commerce  of  this  harbor  was  250,866  tons  for  the  calendar 

fear  1908,  a  decrease  of  3  per  cent  from  that  of  the  previous  year, 
t  consists  principally  of  lumber,  general  merchandise,  ana  ore 
shipped.  The  value  of  this  .commerce  is  estimated  to  be  $11,191,460. 
The  coastwise  trade  is  carried  in  vessels  drawing  from.  12  to  20 
feet  of  water,  and  is  benefited  but  little  by  the  improvement  of  the 
harbor.  The  American-Hawaiian  steamers,  of  8,000  to  10,000  ton- 
nage each,  enter  this  port  once  a  month.  These  vessels  draw  about 
26  feet  of  water  and  carry  1,000  to  2,000  tons  of  freight  per  month 
for  San  Diego.  Freight  for  San  Diego  carried  by  the  Panama 
steamers  is  delivered  by  coastwise  steamers  from  San  Francisco. 
The  American-Hawaiian  steamers  and  the  Panama  steamers  have  a 
rate  from  the  Atlantic  ports  to  San  Diego  averaging  about  30  per 
cent  cheaper  than  railroad  rates.  Foreign  cements  are  received  in 
this  port  in  saiUng  vessels  drawing  22  ana  23  feet  of  water. 

ROCKS    IN    SAN   FRANCISCO   HARBOR,  CALIFORNIA. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  1119, 
Sixtieth  Congress,  second  session.  Following  is  the  letter  of  the 
Chief  of  Engineers  submitting  the  same: 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  December  Sj  1908. 

Sir:  I  have  the  honor  to  submit  herewith  for  transmission  to  Conc^rees  reports  of 
June  18, 1907  (with  outline  map),  and  September  22,  1908,  by  Lieut.  Col.  John  Biddle, 
Corps  of  Engineers,  on  preliminary  examination  and  survey,  respectively,  authorized 
by  the  river  and  harbor  act  approved  March  2,  1907,  of  San  Francisco  Harbor,  Cali- 
fornia "with  a  view  to  the  removal  of  Mission  Bay  rocks,  Packard  rock,  Whiting  rock, 
Fifteenfoot  rock.  Invincible  rocks,  Noonday  rocks,  and  Anita  rock.  Also  Centis- 
sima  and  Sears  rock  and  two  other  rocks  near  Mail  Dock  in  Bonita  Channel." 

At  the  time  the  examination  was  made  it  appeared  that  the  removal  of  Whiting, 
Invincible,  Centissima,  and  Sears  rocks,  and  of  two  rocks  near  the  Mail  Dock,  San 
Francisco  Harbor,  would  be  justified  by  the  commercial  interests  involved,  provided 
the  same  could  be  effected  at  reasonable  cost,  and  surveys  were  ordered  in  accordance 
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with  the  law.  Mission  Ba}r,  Packard,  Fifteenioot,  Noonday,  and  Anita  rocks  were 
regarded  as  not  worthy  of  being  removed  at  the  present  time,  and  surveys  thereof  were 
not  ordered. 

As  a  result  of  the  siurvey  Lieutenant-Colonel  Biddle  recommends  the  removal  of 
Centiasima  rock  and  the  two  rocks  near  the  Mail  Dock  (now  reported  as  being  also 
known  as  Rincon  Reef  rocks),  at  an  estimated  cost  of  |110,000  and  $60,000,  reepec- 
tively,  or  $170,000  in  all.  From  the  facts  and  for  the  reasons  given  in  his  report  of 
September  22,  1908,  the  removal  of  Sears,  Whiting,  and  Invincible  rocks  is  not  now 
recommended  bv  him. 

The  views  and  recommendations  of  the  district  officer  are  concurred  in  by  the  Board 
of  Engineers  for  Rivers  and  Harbors  and  by  the  Chief  of  Engineers. 
Very  respectfully, 

W.  L.  Marshall, 
Chief  of  Engineers,  U.  S.  Army. 

The  Secbbtart  of  War. 

Commerce. — The  commerce  of  San  Francisco  Bay  which  would  be 
affected  by  the  removal  of  the  rocks  outside  the  entrance  of  the  bay, 
and  to  a  certain  extent  by  the  removal  of  the  rocks  near  the  Mail 
dock,  is,  from  the  records  of  the  custom-house  as  furnished  by  Mr. 
W.  B.  Hamilton,  special  deputy  collector  of  the  port,  a  total  for  the 
year  1906  of  822  entrances,  aggregating  1,789,408  tons,  and  1,198 
clearances,  ag^egating  1,999,437  tons.  This  does  not  include  many 
coasting  vessels,  of  which  no  record  is  kept  at  the  custom-house,  as 
such  vessels  are  not  required  to  clear  or  enter;  nor  does  it  include 
the  many  government  vessels,  both  United  States  and  foreign,  which 
visit  this  port  annually.  The  commerce  that  would  be  anected  by 
the  removal  of  Whiting  and  Invincible  rocks,  off  Point  San  Pablo, 
includes  all  that  of  the  Sacramento,  San  Joaquin,  Mokelumne,  and 
Napa  rivers,  and  Petaluma  Creek,  which  amounts  to  1,200,000  tons 
annually;  and,  in  addition,  the  commerce  to  points  on  Carquinez 
Straits,  the  exact  amount  of  which  is  not  known,  but  which  is  large, 
including  seagoing  steamers  and  vessels  transporting  oil,  grain,  and 
lumber.  In  addition,  all  vessels  going  to  Mare  Island  Navy- Yard 
will  be  affected. 

Whiting  rock  and  Invincible  rock  are  situated  off  Point  San  Pablo. 
The  former  is  of  comparatively  small  size,  but  it  is  estimated  that  the 
latter  has  a  cubical  content  probably  in  excess  of  30,000  yards.  Both 
of  these  rocks  are  now  marked  by  suitable  buoys,  but  are  near  the 
sailing  line  of  vessels  using  San  Pablo  Bay. 

Centissima  and  Sears  rocks  lie  in  the  Bonita  channel,  entirely  out- 
side the  entrance  to  San  Francisco  Bav.  This  channel  is  one  fre- 
quently used  in  bad  weather,  when  the  bar  is  too  rough  to  cross,  but 
tne  obstructions  named  reduce  the  navigable  width  of  the  channelway 
to  about  one-fourth  of  a  mile. 

Near  the  Pacific  Mail  dock,  in  San  Francisco  Harbor,  are  two 
small  rocks  having  cubical  contents  of  about  4,000  yards  above  a 
plane  of  30  feet  below  mean  lower  low  water.  These  rocks  lie  directlv 
off  the  city  front  of  San  Francisco,  where  they  interfere  with  vessels 
which  are  constantly  passing. 
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BREAKWATER  AT   SAN   PEDRO   BAY^   CALIFORNIA. 

The  following  report  of  the  Board  of  Engineers  is  concurred  in  by 
the  Chief  of  Engineers  and  printed  in  House  Document  No.  969, 
Sixtieth  Congress,  first  session. 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  C,  February  17,  1908. 

Respectfully  returned  to  the  Chief  of  Ennneers,  U.  S.  Army. 
In  addition  to  the  information  fumiahed  by  the  district  officer  in  his  report  on 
preliminary  examination  of  "San  Pedro  Breakwaters,  with  a  view  to  determining 
whether  the  same  should  be  extended  to  the  shore/'  and  the  within  report  on  an  esti- 
mate of  cost  of  the  work  involved,  the  Board,  throuj^h  a  committee  of  its  members, 
secured  valuable  information  by  a  personal  inspection  of  the  locality  and  a  public 
hearing  held  at  San  Pedro  on  January  14,  1908,  which  was  attended  by  a  lai^ge  number 
of  citizens  of  San  Pedro,  Wilmington,  Los  Angeles,  Long  Beach,  and  other  adjacent 
communities. 

The  committee  found  a  very  strong  sentiment  in  favor  of  closing  the  gap  at  the 
shore  end  of  the  breakwater.  It  was  claimed  that  the  harbor  was  rendered  insecure 
for  the  anchorage  of  small  craft,  due  to  waves  of  considerable  size  entering  through 
the  gap  during  westerly  and  southerly  storms,  and  also  that  the  waves  were  a  serious 
obstacle  to  an  extensive  projected  commercial  development  along  the  shore  between 
the  entrance  to  the  inner  harbor  and  a  point  on  the  main  shore  about  in  prolongation 
of  the  westerly  arm  of  the  breakwater.  This  area  would  be  completely  protected  by 
the  breakwater  if  extended  to  the  shore. 

The  district  officer  and  the  division  ennneer  unite  in  recommending  the  improve- 
ment contemplated  in  the  act.  With  reference  to  the  estimate  of  cost,  the  district 
officer  states  tnat  if  the  work  is  done  in  the  near  future,  before  the  completion  of  the 
present  contract  for  the  construction  of  the  breakwater,  the  work  can  probably  be  done 
for  1178,000,  but  that  if  the  work  is  not  undertaken  before  the  completion  of  the  present 
contract,  it  may  cost  as  high  as  $284,800.  As  it  does  not  seem  likely  to  the  Board  that 
provision  for  any  new  work  on  the  breakwater  will  be  made  by  Congress  prior  to  the 
completion  of  the  existing  contract,  it  believes  that  the  larger  figure  will  have  to  be 
taken  as  the  probable  cost  of  the  work. 

The  benefits  to  result  from  the  closing  of  this  gap  can  not  be  estimated  on  the  basis 
of  the  amount  of  tonnage  to  be  affected,  for  it  is  practically  impossible  to  separate  the 
tonnage  of  the  outer  harbor  from  that  of  the  inner.  It  can  reasonably  be  assumed, 
however,  that  practically  all  of  it  is  benefited,  indirectly  at  least,  by  any  improvement 
tending  toward  the  development  of  either  the  outer  or  the  inner  haroor.  The  total 
amount  of  commerce  reported  at  the  present  time  which  would  probably  be  influenced 
by  the  improvement,  being  that  of  tne  outer  and  inner  harbor,  is  slightly  in  excess  of 
1,000,000  tons,  valued  at  about  $20,000,000.  That  benefit  to  small  vessels  seeking  an- 
chorage in  the  outer  harbor,  and  to  the  prospective  commercial  development  on  the 
shore,  will  result  can  not  be  doubted,  and  the  Board  agrees  with  the  district  officer  and 
the  division  engineer  in  believing  that  these  benefits  are  sufficient  to  justify  the  cost  of 
extending  the  breakwater  to  the  shore.  From  the  experience  had  in  this  harbor  since 
the  construction  of  the  breakwater  b^an,  and  from  statements  made  to  the  Board,  it 
appears  that  no  serious  objection  to  tne  work  contemplated  can  be  advanced.  It  is 
stated  that  the  effect  of  the  opening  is  to  cause  rather  than  to  prevent  the  deposition 
of  material  behind  the  breakwater. 

In  view  of  the  foregoing,  the  Board  concurs  with  the  district  officer  and  the  division 
engineer  in  recommending  the  adoption  of  the  project  proposed  by  the  district  officer. 

WILMINGTON   HARBOB,    CALIFOBNIA. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  1114, 
Sixtieth  Congpress,  second  session.  Following  is  the  letter  of  the 
Chief  of  Engineers  submitting  the  same. 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington  ^  December  ^,  1908. 

Sir:  I  have  the  honor  to  submit  herewith  for  transmission  to  Congress  reports  of 
April  24,  1907,  and  December  17,  1907,  by  Capt.  Amos  A.  Fries,  Corps  of  Engineers, 
on  preliminary  examination  aod  survey,  respectively,  provided  for  by  the  river  ana 
haroor  act  approved  March  2,  1907,  of  Wilmington  harbor,  California,  with  a  view  to 
obtaining  an  mcreased  depth. 
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Wilmington  Harbor  (also  known  as  the  inner  harbor  of  San  Pedro)  has  been  under 
improvement  by  the  United  States  since  1871,  the  project  adopted  by  the  river  and 
harbor  act  approved  June  13,  1902,  under  which  work  is  being  earned  on  at  present, 
having  for  its  object  the  securing  of  a  channel  20  feet  deep  and  400  feet  wide  from 
the  outer  harbor  to  the  foot  of  the  wharves  and  thence  a  deptn  of  24  feet  to  and  includ* 
ing  a  turning  basin  1,600  feet  in  diameter  between  the  upper  end  of  the  wharves  and 
the  lower  end  of  Mormon  Island.  It  is  expected  that  this  project  will  be  completed 
during  the  year  1909. 

In  his  siu'vey  report  of  December  17, 1907,  Captain  Fries  submits  estimates  for  secur- 
ing depths  of  27  and  30  feet  at  mean  low  water  within  the  limits  of  the  present  project. 
He  is  strongly  in  favor  of  dredeing  this  entire  area  to  the  depth  of  30  feet,  for  which 
estimates  of  cost  are  submitted  as  follows:  If  done  by  contract,  |540,000;  if  done  with 
plant  owned  by  the  Government,  $530^000,  including  cost  of  new  dredge,  or  $420,000 
if  done  with  the  dredge  already  belonging  to  this  improvement.  He  recommends  the 
plan  calling  for  an  expenditure  of  1530,000,  includmg  the  purchase  or  construction 
of  a  new  dredge. 

In  forwarding  the  survey  report  to  this  office  the  division  engineer,  Lieut.  Col.  John 
Biddle,  Corps  of  Engineers,  recommends  the  proposed  increase  in  project  depth  to  30 
feet  as  being  desiraDie,  but  fails  to  specify  whether  by  contract  or  otherwise. 

These  reports  were  duly  referred,  as  required  by  law,  for  review  and  recommenda- 
tion by  the  Board  of  Engineers  for  Rivers  and  Harbors,  and  attention  is  respectfully 
invited  to  the  Board's  final  report,  dated  April  4,  1908.  also  herewith.  In  conclusion 
the  Board  recommends  that  tne  existing  project  for  Wilmington  Harbor  be  modified 
so  as  to  provide  a  depth  of  30  feet  at  an  estimated  cost  of  |420,000,  the  work  to  be 
done  witn  existing  plant  owned  bv  the  United  States. 

I  concur  in  the  views  of  the  Board.  While  a  second  dredge  would  be  very  desirable, 
some  time  would  necessarily  elapse  before  it  could  be  made  available,  and  it  is  believed 
that  a  30-foot  depth  of  practicaole  width  where  most  needed  could  be  obtained  with 
the  present  dredge  by  tne  time  the  new  dredge,  if  authorized,  would  be  ready  for  use. 

Following  is  an  extract  from  the  report  of  the  Board  of  Engineers: 

With  a  view  to  securing  all  possible  information  in  connection  with  this  impcMtant 
improvement,  the  Board,  through  a  committee  of  its  members,  made  a  personal  inspec- 
tion of  the  harbor  on  January  14,  1908,  and  held  a  public  hearing  at  San  Pedro,  which 
was  attended  b^  a  laige  number  of  interested  persons,  many  oi  whom  presented 
orally  or  in  writing,  facts  and  arguments  bearing  upon  the  questions  involved. 

The  commerce  of  this  port  now  exceeds  1,000,000  tons  annually,  and  indications 
point  strongly  to  a  continued  growth  in  the  future.  Up  to  rocent  years  traffic  has  been 
restricted  to  coastwise  vessels  of  moderate  size,  but  deep<draft  vessels  are  now  seeking 
the  port  and  thero  is  reason  to  believe  that  if  increased  facilities  are  provided  imme- 
diate advantage  will  be  taken  of  them  not  only  by  coastwise  vessels  of  greater  draft 
than  are  now  able  to  enter  the  port,  but  probably  by  vessels  engaged  in  foreign  trade. 

Although  the  law  directed  tnat  this  investigation  should  be  undertaken  ''with  a 
view  to  obtaining  an  increased  depth,''  the  accompanying  reports  treat  more  or  leas  at 
length  of  a  proposition  to  extend  the  improvement  to  the  inner  harbor  of  Wilminetoo 
beyond  the  limits  of  the  present  project.  Under  a  strict  interpretation  of  the  law  mese 
additional  matters  should  have  no  place  in  these  reports;  but  in  view  of  the  general 
local  interest  in  the  subject  and  the  discussion  Uiat  has  already  been  given  the  matter 
at  public  hearings,  etc.,  I  am  constrained  to  permit  the  reports  to  stand  as  submitted, 
with  the  understanding  that  no  work  other  than  that  of  dredging  to  a  depth  of  30  feet 
within  the  limits  of  the  present  project  is  recommended  by  the  department  in  this 
connection. 

Repeated  reference  is  made  in  the  reports  herewith  to  the  necessity  for  the  estab- 
lishment of  harbor  lines  in  the  inner  harbor  at  Wilmington.  Such  lines  were  estab- 
lished by  the  Secretary  of  War  July  29,  1908,  under  authority  of  joint  resolution  of 
Congress,  approved  March  26,  1908. 

Very  respectfully,  W.  L.  Marshall, 

Chief  of  Engineers,   U.  S.  Army, 

The  Secretary  op  War. 

After  mature  consideration  the  Board  has  arrived  at  the  conclusion  that  the  depth 
to  be  provided  under  the  existing  project  is  inadequate  to  meet  the  demands  of  com- 
merce, and  that  this  depth  should  oe  increased  to  30  feet.  This  additional  improve- 
ment, in  connection  with  the  facilities  to  be  provided  in  the  outer  harbor  under  the 
shelter  of  the  breakwater,  will  afford  an  opportunity  for  a  considerable  commercial 
expansion,  and  will,  in  th^  opinion  of  the  Board,  be  sufficient  to  meet  all  reasonable 
demands  for  deep-draft  navigation  for  at  least  a  number  of  years  to  come. 

The  Wilmington  lagoon  above  the  turning  basin  is  an  extensive  area  of  tidal  flats 
overflowed  very  generally  at  high  wat^jr  and  largely  bare  at  low  water.    Through  these 
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flats  in  various  directions  are  small,  indefinite,  and  uncertain  channels  which  have 
but  little  navigable  capacity  and  do  not  lend  themselves  in  any  important  degree 
to  the  uses  of  commerce.  The  establishment  of  commercial  facilities  in  this  area  must 
be  preceded  by  the  dredging  of  channels  and  the  reclamation  of  adjacent  areas  for  use 
as  terminals,  etc.  It  is  understood  that  the  local  interests  are  desurous  of  proceeding 
with  the  development  of  this  locality  for  commercial  uses,  and  that  the  inaugporation 
of  the  work  onlv  awaits  the  removal  oi  existing  uncertainties  as  to  areas  to  be  designated 
and  set  apart  for  channel  and  terminal  facilities,  respectively. 

MOKELUMNE   RIVER,   CALIFORNIA. 

The  navigable  portion  of  this  river  is  a  tidal  stream  emptying  into 
the  San  Joaquin  Kiver.  It  is  navigable  for  20  miles  above  its  mouth, 
and  with  its  branches  or  forks  about  14  miles  additional.  It  also 
connects  with  other  navigable  sloughs  forming  the  delta  of  the  San 
Joaquin  and  Sacramento  rivers.  Regular  lines  of  steamboats  go  to 
New  Hope  Landing,  about  14  miles  above  the  mouth.  Motor  boats 
go  above  regularly,  and  steamboats  go  occasionally  to  the  New  Hope- 
Gralt  Bridge  to  bring  in  supplies  and  take  out  the  crops.  Six  feet  at 
low  tide  is  found  as  far  as  Snodgrass  Slough,  13  miles  above  the 
mouth.  Above  that  are  found  shoals  3  to  4  feet  in  depth.  The  tidal 
range  is  about  3  feet.  The  difficulties  of  navigation  have  been  mostly 
due  to  snags  and  overhanging  trees. 

The  first  project  was  made  m  1881  for  their  removal  at  an  estimated 
cost  of  $8,250.  (See  Annual  Report,  Chief  of  Engineers,  1882,  p. 
2637.)  The  project  was  enlarged  in  1891  to  include,  beyond  snagging, 
the  closing  of  a  small  canal  and  removing,  by  dredging,  a  tongue  of 
land  opposite  New  Hope  Landing.  The  estimatea  cost  to  put  the 
river  in  navigable  condition  was  $7,100.  (See  Annual  Report,  Chief 
of  Engineers,  1891,  p.  3135.)  Appropriations  were  made  in  1892  and 
1894,  amounting  to  $5,000,  and  the  work  of  closing  canal  and  remov- 
ing point  was  completed.  No  appropriations  were  made  between 
1894  and  1905.  Smce  then  the  amounts  appropriated  have  been 
used  for  maintenance  by  snagging,  dredging  small  bars,  and  cutting 
off  sharp  points.  The  balance  now  available  will  be  applied,  as  above, 
for  maintenance. 

The  total  amount  expended  on  this  improvement  to  June  30,  1909, 
was  $20,392.24. 

The  improvement  has  resulted  in  a  reduction  of  freight  rates.  There 
have  been  no  records  kept  of  the  tonnage  on  this  nver.  It  is  esti- 
mated by  various  parties  as  between  60,000  and  100,000  tons.  This 
is  largely  carried  by  scow  schooners  on  irregular  trips.  The  steam- 
boat company  operating  on  the  river  gives  the  amount  of  ton- 
nage carried  by  its  steamers  as  25,284  tons,  at  an  estimated  value  of 
$1,800,000.  The  imports  are  lumber,  coal,  live  stock,  and  merchan- 
dise; the  exports,  ^rain,  flour,  fruit,  vegetables,  and  other  produce. 

The  amount  estunated  for  the  fiscal  year  1911  will  be  used  on 
dredging  bars  and  snagging,  for  maintenance  of  improvement. 

July  1,  1908,  balance  unexpended $2,625.76 

June  30,  1909,  amount  expended  during  fiscal  year  for  maintenance  of  im- 
provement   18. 00 

July  1,  1909,  balance  unexpended 2, 607. 76 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 2,000.00 
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PETALUMA    CREEK    AND    NAPA    RIVER,    CALIFORNIA. 

(a)  Peialuma  Creek. — This  creek  has  a  length  of  16  miles  and  is  an 
estuary  of  San  Pablo  Bay.  Its  head  of  navigation  is  the  toT^Ti  of 
Petaluma,  a  place  of  about  4,000  inhabitants. 

Before  improvement  it  was  very  crooked,  dry  in  many  places  at 
low  tide,  and  could  be  navigated  only  at  medium  or  high  tide  stages. 

Project  was  made  in  1880  for  straightening  the  creek  by  making 
cut-offs  and  dredging  so  as  to  obtain  a  channel  50  feet  wide  and  3 
feet  deep  at  low  water,  estimated  to  cost  $25,868.  (See  Annual  Re- 
port of  the  Chief  of  Engineers  for  1880,  p.  2243.)  In  1892  the  proj- 
ect was  e:;ictended  to  dredge  the  channel  as  deep  as  funds  would  per- 
mit. Work  has  been  done  under  the  project  as  funds  were  appra- 
Eriated.  The  project  was  enlarged  by  the  river  and  harbor  act  of 
[arch  2,  1907  (see  H.  Doc.  No.  387,  59th  Cong.,  1st  sess.),  to  provide 
for  dredging  a  channel  6  feet  deep  at  low  tide  and  50  feet  bottom 
width  from  the  mouth  of  the  creek  to  McNears  Canal,  and  4  feet  deep 
and  50  feet  wide  thence  to  the  head  of  navigation  at  Petaluma.  The 
additional  cost  of  this  work  is  estimated  at  S15,239,  which  was  ap- 
propriated March  2,  1907.- 

Under  contract  completed  October  21,  1908,  a  channel  50  feet 
wide  and  6  feet  deep,  mean  low  water,  was  dredged  up  to  McNears 
Canal,  and  50  feet  wide  and  4  feet  deep  to  head  of  navigation  at 
Petaluma. 

In  March,  1909,  it  was  found  that,  due  to  heavy  floods,  the  chamiei 
above  McNears  Canal  had  shoaled  its  entire  length,  and  for  1^  miles 
below  the  canal  had  shoaled  in  several  places.  With  funds  available 
an  emergency  contract  was  entered  into  April  1,  1909,  and  with 
funds  subsequently  available  a  second  emergency  contract  was  made 
May  24,  1909.  Under  these  contracts,  which  were  almost  completed 
June  30,  a  channel  3  to  4  feet  deep  was  dredged  from  the  lower  part 
of  Petaluma  City  to  within  2,000  feet  of  the  bead  of  navigation.  It 
is  proposed  to  continue  dredging  so  as  to  obtain  dimensions  of  channel 
in  accordance  with  approved  project  in  the  near  future. 

In  October,  1908,  complaint  was  made  of  shoaling  in  San  Pablo 
Bay  across  the  flats  at  the  entrance  to  Petaluma  Creek.  An  exami- 
nation was  made  and  a  survey  found  necessary  to  determine  the 
extent  of  shoaling.  An  examination  was  accordingly  made  over 
an  area  of  2  miles  wide  and  5  miles  long,  and  the  examination 
showed  that  the  original  channel  across  the  flats  was  practically 
obliterated,  so  that  there  was  an  available  depth  in  the  shoalest  part 
of  only  about  2^  feet  at  the  mean  of  lower  low  water.  There  is  no 
project  to  cover  improvement  at  this  place,  which,  being  in  San 
Pablo  Bay  and  exposed  to  the  winds  and  waves,  will  be  very  costly. 

The  maximum  draft  that  can  be  carried  June  30,  1909,  at  mean 
low  water  over  the  shoalest  part  is  3  to  4  feet,  except  the  upper 
2,000  feet,  where  the  creek  is  about  dry  at  low  water.  N^avigation  is 
carried  on  only  at  higher  stages  of  the  tide.  The  usual  tidal  range 
is  about  8  feet. 

The  amounts  available  and  estimated  for  the  fiscal  year  1911  will 
be  used  for  dredging  and  snagging,  and  are  for  maintenance. 

The  total  amount  expended  to  June  30,  1909,  is  $85,593.61. 

The  amount  spent  on  the  existing  project  up  to  June  30,  1909,  is 
$17,785.09.  Of  this  amount,  $475  has  been  spent  for  maintenance  of 
improvement.     Nothing  has  been  derived  from  sales  or  other  sources. 
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A  new  transportation  line,  the  Petaluma  Transportation  Company, 
has  been  established  during  the  year.  This  company  operates  the 
steamer  Resolute  between  f^etaluma  and  San  Francisco. 

The  commerce  on  Petaluma  Creek  is  large.  The  statistics  have 
been  carefully  collected  by  the  Chamber  of  Commerce  of  Petaluma. 
There  are  2  steamers  running  regularly  the  whole  year,  and  1  for 
about  five  months,  besides  over  60  schooners  making  trips  more  or 
less  regularly  as  they  find  freight.  The  exports  and  imports  by  the 
river  are  given  at  155,000  tons,  valued  at  over  $8,000,000.  Com- 
merce by  railroad  is  given  as  100,000  tons,  valued  at  $4,500,000.  It 
is  considered  that  water  transportation  has  aided  largely  in  the 
development  and  prosperity  or  the  contiguous  country  and  has 
materially  affected  freight  rates. 

(5)  Napa  River. — Before  improvement  this  river  had  a  low- water 
depth  of  5  feet  for  about  12  mues  above  the  Mare  Island  Navy- Yard 
and  about  1  foot  depth  on  the  crest  of  the  bars  in  the  next  4  miles 
of  its  length  to  the  head  of  navigation  in  front  of  the  town  of  Napa. 
The  ordinary  range  of  tides  is  about  5  feet.  Spring  tides  reach  a 
height  of  7  feet. 

Project  for  the  improvement  was  made  in  1888,  which  contemplated 
the  dredging  of  the  bars  and  cutting  off  projecting  points  of  land  so 
as  to  obtain  a  channel  75  feet  wide  with  a  least  deptn  of  4  feet  at  low 
tide  and  to  remove  logs,  snags,  and  other  obstructions.  The  esti- 
mated cost  was  $27,600.  Examinations  were  again  ordered  by  Con- 
gress and  made  in  1896,  1899,  and  1902.  Report  on  the  latter  is 
printed  in  the  Annual  i^eport  of  the  Chief  of  Engineers  for  1904, 
page  3427. 

Navigation  on  the  river  is  possible  and  profitable  only  at  medium 
and  hign  stages  of  the  tide.  The  existing  project  and  old  project  are 
identical. 

Work  was  begun  in  accordance  with  the  project  in  1889  and  has 
progressed  since  whenever  funds  became  available. 

Tne  total  amount  expended  on  this  improvement  to  June  30,  1909, 
is  $37,177.64.  Of  this  amount,  $9,577.64  has  been  spent  for  main- 
tenance of  improvement.  Nothing  has  been  derived  from  sales  or 
other  sources. 

The  only  work  done  during  the  fiscal  year  was  removing  a  large 
snag  from  the  draw  of  the  bndge  at  Napa,  and  also  removing  some 
old  piles  and  stumps  from  the  river.  The  total  amount  spent  during 
the  fiscal  year  was  $123.55. 

The  heavy  rains  and  floods  of  the  past  winter  have  caused  con- 
siderable shoaling  in  the  channel,  so  that  there  is  now  not  over  1 
foot  of  water  at  low  water  over  some  of  the  bars.  The  exact  condition 
of  the  channel  is  not  known  and  a  gurvey  will  be  necessary  to  deter- 
mine the  amount  of  shoaling.  Dredging  wiU  be  necessary  in  this 
channel  within  the  next  few  months. 

The  maximum  draft  that  can  be  carried  June  30,  1909,  at  mean 
low  water  over  the  shoalest  part  is  1  foot. 

The  amounts  available  and  estimated  for  the  fiscal  year  1911  will 
be  used  for  dredging  and  snagging,  and  are  for  maintenance. 

Freight  rates  are  reasonable,  due  to  the  maintenance  of  navigation. 

The  commerce  of  Napa  River  during  the  year  1908  amounted  to 
207,880  tons,  the  value  not  being  given.  This  commerce  was  all 
carried  by  th  steamers  and  schooners  of  one  transportation  company. 
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CONSOLIDATED. 


July  1,  1908,  balance  unexpended $18,671.61 

Amount  alloted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 15,000.00 


June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $13, 675. 95 

For  maintenance  of  improvement 598. 55 


33, 67L  61 


14, 274.  50 


July  1,  1909,  balance  unexpended 19, 397. 11 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909.. 20,000. 00 

SACRAMENTO   AND  FEATHER  RIVERS,  CALIFORNIA. 

The  first  appropriation  by  Congress  was  ''for  the  improvement  of 
the  Sacramento  and  Feather  rivers,  CaHfornia/'  This  appropriation 
was  made  March  3,  1875.  At  that  time,  due  largely  to  the  conse- 
quence of  hydraulic  mining,  the  depth  on  some  of  the  bars  in  the 
Sacramento  River  in  the  61  miles  between  its  mouth,  at  CoUinsvilley 
and  the  city  of  Sacramento  was  but  4  feet,  as  compared  with  the 
depth  of  7  leet  which  had  previously  existed.  From  Sacramento  to 
Colusa,  91  miles,  the  stream  was  in  favorable  condition  for  navigation 
by  boats  drawing  about  3  feet  of  water,  but  in  the  110  miles  from 
Colusa  up  to  Red  Bluff  navigation  was,  as  it  is  yet,  difficult  at  numer- 
ous places  on  account  of  its  changing  and  crooked  channels,  easily 
eroded  banks,  baYs,  and  rapids.  Many  snags  are  also  brought  into 
this  portion  of  the  stream  annually  by  high  water.  The  bed  of  the 
Featner  River  had  also  been  so  fiilled  up  with  debris  from  the  hydraulic 
mines  draining  into  it  and  its  tributaries  that  navigation  in  the  30 
miles  between  its  mouth  in  the  Sacramento  and  the  head  of  navi- 
gation, at  Marysville,  was  practicable  during  the  higher  stages  only, 
usually  extending  from  December  to  June.  The  same  is  true  at  the 
present  time. 

The  present  project  for  improvement  (Reports  of  Board  of  Engi- 
neers printed  in  tne  Annual  Reports  of  the  Chief  of  Engineers  for 
1898,  pp.  2944-2945,  and  for  1899,  pp.  3171-3181)  as  adopted  by  the 
act  of  Congress  approved  March  3,  1899,  and  by  subsequent  acts, 
provides  for  obtaining  and  maintaining  the  following-named  channel 
depths  in  the  Sacramento  River,  by  continuing  the  work  of  remov- 
ing snags  and  other  obstructions,  and  by  the  construction  of  wing 
dams  to  concentrate  the  flow  at  shoal  places,  at  an  estimated  first 
cost  of  $280,000  and  an  annual  expense  of  $25,000: 
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At  the  time  the  reports  of  the  Board  of  Engineers  above  referred 
to  were  submitted  the  permanent  improvement  of  the  Feather  River 
^was  not  contemplated  until  the  flow  of  sand  and  other  mining  detritus 
from  the  Yuba,  Bear,  and  other  tributaries  should  be  stopped  or  the 
commercial  interests  involved  became  greater.  Several  appropria- 
tions have  since  been  made,  however,  for  the  improvement  of  ooth 
the  Sacramento  and  Feather  rivers. 

The  sum  of  $943,286.62  was  expended  up  to  June  30, 1909,  on  both 
streams  in  the  construction  of  wing  dams,  construction  and  operation 
of  a  snag  boat  and  a  snag  scow,  and  the  closing  of  several  extensive 
breaks  in  the  levees. 

The  expenditures  have  resulted  in  obtaining  and  maintaining  the 
projected  channel  depths  in  the  Sacramento  from  its  mouth  up  to 
Colusa,  and  channel  depths  of  2  to  2^  feet  from  Colusa  up  to  Red  Bluff. 

The  expenditures  auring  the  fiscal  year  ending  June  30,  1909, 
were  for  removing  snags,  cutting  overhanging  trees,  dredging  a 
channel  through  a  bar  aoout  3  mfles  below  the  city  of  Sacramento, 
and  repairs  to  a  snag  boat. 

The  following  statement  shows  the  present  conditions  for  purposes 
of  navigation  of  the  Sacramento  and  Feather  rivers: 


Sacramento  Riyer. 


Kazimtun  draft  that  can  be  ,  San  Francisco  to  Sacramento,  7  feet;  Sao- 
carrled  at  low  water.  ramento  to  Colusa.  4  to  5  feet;  Colusa  to 

Red  Bluff,  2  to  2i  feet. 

Head  of  navigation '  Red  Blufl 

Length,  in  miles,  of  naviga-  |  Mouth  to  Sacramento,  61  miles;  mouth  to 
ble  portions.  |     Colusa.  152  miles;  mouth  to  Red  Blufl, 

262  miles. 


Feather  River. 


Mouth  of  river  to  Marysville. 
1  to  2  feet. 


Marysville. 

Mouth    to    Marysville, 
miles. 


30 


The  extreme  variation  of  level  of  water  surface  at  Red  Bluff  is 
about  22  feet,  at  Collinsville  about  8  feet.  Tidal  influence  extends 
up  the  Sacramento  River  to  about  the  city  of  Sacramento. 

The  Sacramento  River  is  important  as  the  means  for  transporting 
both  freight  and  passengers^  steamboats  plying  regularly  all  the  year 
round  between  San  Francisco  and  Colusa,  202  miles,  and  during 
about  seven  months  of  each  year  (December  to  June)  between  San 
Francisco  and  Red  Bluff,  310  miles.  The  Feather  River  is  navigated 
at  irregular  times  by  Ught-draft  steamboats  from  its  mouth  up  to 
Marysville. 

The  freight  carried  on  the  Sacramento  River  during  the  year  end- 
ing December  31,  1908,  was  approximately  425,000  tons,  consisting 
principally  of  general  merchandise  and  fruit  upstream,  and  grain, 
fruit,  vegetables,  cord  wood,  and  brick  downstream.  Approximately 
150,000  passengers  were  carried  during  the  past  year.  The  average 
tonnage  for  the  past  thirteen  years  has  been  about  425,000.  The 
maximum  tonnage  carried  was  in  1892,  when  it  amounted  to  579,574 
tons. 

Extensive  areas  of  the  land  along  the  Sacramento  River  are  under 
a  high  state  of  cultivation.  Practically  all  of  the  territory  along  the 
river  is  dependent  entirely  upon  the  stream  as  a  means  of  transpor- 
tation for  passengers  and  freight.  In  some  instances  the  lower  rates 
of  the  steamboat  lines  are  met  by  railroads  between  the  few  points 
where  the  two  meet  in  competition.    Several  new  steamboat  lines, 
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both  freigh't  and  passenger,  were  established  during  the  past  year. 
The  traffic  on  the  Sacramento  is  now  handled  bj  41  steamboats,  50 
gasoline  boats  and  launches,  and  36  barges,  and,  m  the  lower  portions 
of  the  stream,  by  a  number  of  gasoline  and  sail  schooners. 

The  existing  project  as  adopted  by  Congress  contemplates  that 
the  sum  of  $25,000  will  be  provided  annually  for  the  improvement  of 
the  Sacramento  and  Feather  rivers.  The  $30,000  mentioned  in  the 
appended  money  statement  as  a  profitable  expenditure  in  fiscal  year 
ending  June  30,  1911,  is  necessary,  in  addition  to  the  balance  unex- 
pended on  June  30,  1909,  to  remove  snags,  bars,  and  other  obstruc- 
tions to  navigation. 

More  extended  information  concerning  the  Sacramento  and 
Feather  rivers  and  their  tributaries  may  be  found  in  the  document 
and  reports  referred  to  in  the  Annual  Keport  of  the  Chief  of  Engi- 
neers ror  1908  (pt.  1,  p.  861)  and  in  House  Document  No.  1123, 
Sixtieth  Congress,  second  session. 

Much  of  the  country  along  a  considerable  portion  of  the  Sacra- 
mento, Feather,  and  San  Joaquin  rivers  and  their  tributaries  is  sub- 
ject to  widespread  overflow  during  the  winter  and  spring  months  of 
each  year,  the  streams  being  unaole  to  carry  off  the  rainfall  in  the 
valleys  and  foothills  and  the  melting  snow  in  the  mountains.  Unre- 
stricted hydraulic  mining  in  earlier  years  has  contributed  largely  to 
the  difficulty  by  filling  up  the  beds  of  the  streams. 

The  interests  of  navigation,  the  problem  of  flood  control,  and  the 
control  and  disposition  of  mine  d6bris  are  all  inseparably  connected. 
These  matters  are  in  charge  of  the  California  D6bris  Commission,  and 
that  commission,  in  a  report  dated  June  30,  1907  (printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1907,  pp.  2262-2269), 
in  which  tne  various  questions  are  considered,  states  that  dredging 
is  considered  the  only  feasible  method  of  treatment. 

SACRAMENTO  AND  FEATHER  RIVERS, 

July  1,  1908,  balance  unexpended $19, 693.  ©9 

Amount  received  from  sales 30. 50 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3 ,  1909 25, 000. 00 

44, 724. 19 
June  30, 1909,  amoimt  expended  during  fiscal  year,  for  works  of  improve- 
ment       19, 724. 19 

July  1,  1909,  balance  unexpended 25, 000. 00 

Amoiftit  (estimated)  required  for  completion  of  existing  project Indeterminate 

Amount  that  can  be  profitably  Expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  imexpended  July  1,  1909 30,000.00 

Report  on  a  recent  survey  of  Sacramento  River  is  printed  in  House 
Document  No.  1123,  Sixtieth  Conc^ress,  second  session.  FoUowinor 
is  the  report  of  the  Board  of  Engineers,  in  which  the  Chief  of  Engi- 
neers concurs : 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington^  D.  C,  November  P,  1908, 

Respectfully  returned  to  the  Chief  of  Enpincors,  U.S.  Army. 

The  within  ip  a  rQport  on  the  comprehensive  Hurvey  of  the  Sacramento  River  from 
itfi  mouth  to  Feather  River,  which  was  made  as  a  result  of  favorable  recommendations 
on  a  preliminary  examination  called  for  by  the  act  of  March  2,  1907.    At  the  time 
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of  the  Board's  investigation,  which  involved  a  public  hearing  and  an  inspection  of 
the  river,  it  was  impressed  with  the  magnitude  and  importance  of  the  interests  con- 
cerned. 

The  city  of  Sacramento  ia  a  prosperous  distributing  point,  and  its  commerce  both 
by  rail  and  water  is  large.  Tne  lands  adjacent  to  the  Sacramento  are  extremely 
fertile  and  many  of  them  are  in  a  high  state  of  cultivation  under  the  system  known  as 
**  intensive  farming."  The  lands  are  naturally  low,  and  those  in  use  are  protected  by 
large  levees,  many  miles  of  which  have  been  built  by  property  owners.  The  amount 
of  produce  grown  in  the  immediate  vicinity  of  the  river  is  large  in  tonnage  and  is  of 
s:reat  value.  The  river  being  narrow  and  inclosed  between  levees,  boats  are  able  to 
land  practically  at  any  point,  thus  affording  direct  communication  by  water.  The 
total  tonnage  of  the  river  is  now  about  500,000  tons,  valued  at  over  $22,000,000.  There 
are  still  available  for  reclamation  large  tracts  of  lowlands  which  will  no  doubt  be  grad- 
ually taken  up  and  the  traffic  correspondingly  increased. 

Local  interests  have  expressed  a  desire  for  an  improvement  which  will  provide  for  a 
depth  of  15  feet  to  Sacramento  city,  and  9  feet  to  the  mouth  of  the  Feather  River.  In 
order  that  the  merits  of  the  case  might  be  fully  considered,  estimates  were  made  for 
channels  6  and  9  feet  in  depth  between  Sacramento  and  the  Feather  River,  and  for 
9,  12,  and  15  feet  in  depth  below  Sacramento.  These  estimates  are  summarized  as 
follows: 

Between  Sacramento  and  Feather  River, 

6-foot  depth $90,750 

Annual  maintenance 57, 750 

9-foot  depth 311,500 

Annual  maintenance 207, 500 

Below  Sacramento. 

9-foot  depth $67,000 

Annual  maintenance 42, 000 

12-foot  depth 330,000 

Annual  maintenance 160, 000 

15-foot  depth. 807,500 

Annual  maintenance 425, 000 

An  examination  of  these  estimates  shows  the  great  cost  of  maintenance.  In  fact, 
to  make  permanent  any  increase  in  depth  in  this  river  involves  a  work  of  continuous 
maintenance,  experience  indicating  that  any  deepening  of  the  channel  will  be  largelv 
obliterated  during  the  next  high-water  season.  The  district  officer  states  that  a  depth 
of  12  feet  to  Sacramento  would  be  of  little  more  value  than  a  depth  of  9  feet,  as  practi- 
cally the  same  character  of  boats  would  use  it,  and  that  while  a  depth  of  15  feet  would 
induce  some  coastwise  traffic,  the  amount  of  this  commerce  would  not  be  sufficient  to 
justify  the  ^eat  cost  of  such  an  improvement,  In  this  view  the  Board  concur,  belie v- 
ine  it  to  be  impracticable  at  any  reasonable  cost  to  make  a  seaport  of  Sacramento  city. 

The  district  officer  recommends  a  depth  of  9  feet  below  Sacramento  as  being  tne 
most  desirable,  having  in  view  the  necessities  of  commerce  and  the  cost  of  the  work 
involved.  Such  a  channel  would  afford  facilities  for  large  river  steamers,  tugs,  and 
barges,  and  if  its  full  dimensions  are  maintained  it  will  provide  for  practically  an 
unlimited  commerce.  While  the  cost  of  annual  maintenance  is  large  and  equals 
the  cost  of  original  excavation,  the  Board  believes  that  navigation  and  commercial 
interests  in  this  locality  are  sufficient  to  warrant  the  expenditure  involved,  and  it 
recommends  the  adoption  of  a  project  below  Sacramento  city  for  a  channel  9  feet 
in  depth  and  200  feet  in  width,  at  a  first  cost  of  $67,000,  including  the  necessary 
purchase  of  land,  and  an  annual  charge  for  maintenaucp  thereafter  of  $42,000. 

One  of  the  most  vital  problems  that  confront  the  po<)[>le  of  this  section  of  the  coun- 
try is  the  question  of  flood  control.  The  plan  of  im])rovement  rorommended  herein 
for  the  benefit  of  navigation  involves  dredging  only  and  will  not  conflict  with  any 
project  that  may  be  adopted  in  the  interests  of  the  more  important  question.  The 
survey  and  its  resulting  maps  and  data  should  be  of  great  value  in  the  solution  of 
the  flood  problems. 

With  reference  to  the  section  of  river  between  Sacramento  city  and  Feather  Kiver, 
the  district  officer  states  that  it  now  has  a  depth  of  4  feet,  whi(  h  is  the  depth  pro- 
vided for  by  the  existing  project  between  Sacramento  city  and  Colusa,  and  that  the 
controlling  depth  is  a  short  distance  below  Colusa.  There  a})|>ear8  to  be  no  par- 
ticular advantage  in  having  a  greater  depth  below  the  Toather  River  than  between 
that  point  and  Colusa,  aa  the  same  boats  are  used  over  the  whole  diBtance  and  the 
character  of  the  commerce  is  the  same.     In  view  of  th<^se  facts,  the  Board  concurs 
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with  the  district  officer  and  the  division  engineer  in  the  opinion  that  Sactamento 
River  between  the  mouth  of  Feather  River  and  Sacramento  citv  is  not  worthy  at 
this  time  of  improvement  to  a  greater  extent  than  is  authorized  by  tne  existiiig  project. 
For  the  Board: 

D.  W.  Lock  WOOD, 
Colonel,  Corps  ofEngineers^ 
Senior  Member  of  the  Board. 

SACRAMENTO  AND  FEATHER  RIYERS;   CALIFOBNLl  D&BRIS  COMMISSION. 

Report  of  the  California  Dfibris  Commission  is  printed  in  the  Report 
of  Chief  of  Engineers  for  1907,  Part  3,  pages  2262  to  2269.  Follow- 
ing is  the  concluding  page. 

Conclusions. — To  summarize: 

1.  We  concur  in  the  opinion  of  oiu*  predecessors  that  dams  in  the  high  Sierras  are 
inadvisable  on  account  of  cost  per  cubic  yard  of  storage  effected. 

2.  We  believe  that  for  the  same  reason  it  is  inadvisable  to  attempt  to  divert  the 
Yuba,  Bear,  or  American  into  the  "tules"  or  to  construct  settling  basins  or  redtraining 
barriers  in  the  lower  courses  of  the  Bear  or  American. 

3.  We  recommend  that  the  Yuba  River  project  be  carried  to  completion,  omitting 
the  construction  of  barrier  No.  2  and  the  reconstruction  of  barrier  No.  1. 

4.  Of  all  practicable  methods  of  accomplishing  the  second  of  the  duties  ajssi^ed  to 
the  commission,  we  believe  that  dredging  in  the  navigable  streams  and  possibly  in 
the  lower  courses  of  the  principal  nonnavigable  tributaries  is  the  most  feasible  and 
advisable. 

It  has  been  urged  against  the  dredging  plan  that  any  improvement  of  the  Feather 
and  of  the  Sacramento,  above  the  city  of  Sacramento,  wilt  facilitate  the  progreae  of 
flood  waters  into  the  river  below  Sacramento  and  will  therefore  raise  the  nood  plane 
in  the  lower  river.  To  this  the  reply  is  obvious,  that  whatever  work  is  done  on  the 
Sacramento  and  its  tributaries  must  and  will  be  done  upon  well-matured  plans,  in  the 
preparation  of  which  all  elements  of  the  problem  will  be  taken  into  account.  The 
jurisdiction  of  the  commission  is  not  connned  to  the  Sacramento  and  its  tributaries 
above  Sacramento,  but  extends  as  well  to  the  river  below  Sacramento.  To  quote 
the  act: 

*^It  shall  be  the  duty  of  said  commission  to  mature  and  adopt  such  plan  or  plans 
*  *  *  as  will  improve  the  navigability  of  all  the  rivers  comprising  said  system 
(the  Sacramento  and  San  Joaauin  systems),  deepen  their  channels,  ana  protect  their 
banks.  Such  plan  or  plans  snail  be  matured  ^  *  *  with  a  view  of  restoring  as 
near  as  practicable  and  the  necessities  of  commerce  and  navigation  demand,  the  navi- 
gability of  said  rivers  to  the  conditions  existing  in  I860.'' 

Recommendations. — In  pursuance  of  these  conclusions  and  in  compliance  with  the 
reouirements  of  the  act  of  March  I,  1893,  the  commission  recommends  as  follows: 

That  for  the  direct  improvement  of  navigation  in  the  Feather  and  Sacramento 
rivers,  and  toward  the  controlling  of  debris  and  floods,  an  appropriation  of  $400,000 
be  made  by  Congress,  its  expenditure  to  be  contingent  on  the  appropriation  oi  an 
equal  amount  by  the  State  of  California;  these  sums  to  be  devoted  to  the  construction 
of  two  hydraulic  dredges  and  to  their  operation  and  maintenance,  in  accordance  with 
the  general  terms  of  this  report;  provided,  furthermore,  that  all  rights  of  way  for  levees 
and  spoil  bank  shall  be  furnished  free  of  cost  to  the  United  States. 

SAN   JOAQUIN   RIVER,    CALIFORNIA. 

Before  improvement  the  channel  below  Stockton  was  crooked  and 
difficult  to  navigate,  with  a  depth  of  6  feet  and  less  at  low  tide.  Above 
Stockton  it  was  navigable  only  at  high  water  for  a  few  months  of  the 
year  and  carried  but  little  commerce. 

The  first  examination  and  survey  was  made  in  1875.  (See  Report 
of  the  Chief  of  Engineers  for  1875,  p.  729.)  In  1877  (see  Report 
of  the  Chief  of  Engineers  for  1878,  p.  1302)  a  plan  of  improvement 
was  submitted  to  dredge  shoal  parts  to  6  feet  and  to  cut  off  sharp 
bends.     This  project  was  modified  from  time  to  time.     The  present 
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project  is  generally  to  secure  and  maintain  by  dredging  and  by  cut-offs 
a  channel  9  feet  aeep  and  100  feet  wide  to  Stockton,  and  one  4  feet 
deep  and  80  feet  wide  in  Mormon  Slough  up  to  Miller's  warehouse, 
as  well  as  a  temporary  improvement  of  the  upper  river  by  snagging, 
dredging  of  bars,  ana  partial  closing  of  side  channels.  No  denni^ 
estimate  has  been  made  for  this  project.  The  work  done  has  been 
practically  the  use  of  such  funds  as  were  available  to  improve  the 
worst  stretches  in  the  river  as  they  developed  year  by  year.  Eight 
cut-offs  have  been  made  below  Stockton  by  the  United  States  and 
several  by  the  State  of  California.  The  dredged  depths  and  cut-offs 
have  mamtained  themselves  fairiy  well  in  the  main  river,  but  it  has 
been  impracticable,  on  account  of  the  large  amount  of  d6bris  brought 
down  by  Mormon  Slough,  to  maintain  without  continuous  dredging 
navigable  depths  in  Stockton  channel,  which  is  about  1^  miles  in 
length  and  on  which  the  city  of  Stockton  is  situated. 

The  total  amount  expended  on  the  project  up  to  June  30,  1909, 
was  $553,142.34. 

Navigation  was  kept  open  to  Stockton  the  entire  year.  This 
w^ould,  however,  not  have  been  possible  had  not  the  city  of  Stockton, 
under  permit  of  the  War  Department,  constructed  a  dam  near  the 
mouth  of  Mormon  Slough,  wnich  intercepts  temporarily  the  flow  of 
the  slough,  discharging  it  into  the  San  Joaquin  River  above  the 
mouth  of  Stockton  channel,  after  passing  over  a  wide  tract  of  land  on 
which  most  of  the  material  carried  is  deposited. 

This  unfavorable  condition  at  Stockton  channel  will  be  largely 
remedied  by  an  intercepting  canal,  which  is  now  under  construction. 
The  maximum  depth  that  could  be  carried  to  Stockton  at  mean 
low  tide  on  June  30,  1909,  was  about  6  feet.  The  extreme  tidal 
range  is  about  3  feet;  the  freshet  range  about  12  feet.  The  distance 
from  Stockton  to  the  mouth  of  the  San  Joaquin  River  is  about  46 
miles.  At  high  water  boats  go  occasionally  to  Hills  Ferry,  150  river 
miles  above  Stockton. 

The  commerce  of  the  San  Joaqum  River  is  reported  by  the  two 
large  steamship  companies  and  individual  vessel  owners  as  reaching 
509,233  tons  during  the  year  1908,  valued  at  $21,716,334,  exclusive  or 
the  freight  carried  by  the  steam  and  gasoline  launches  plying  between 
Stockton  and  the  many  river  islands  which  are  under  cmtivation, 
and  which  carry  large  amounts  of  supplies  and  produce,  but  of  which 
no  accurate  account  can  be  obtained.  Nearly  all  of  this  freight  is  car- 
ried on  the  lower  San  Joaquin  River  below  Stockton,  the  commerce 
of  the  upper  San  Joaquin  being  small. 

The  nature  of  the  conmierce  has  not  been  changed  by  these  im- 

{)rovements.     The  improvements  have  undoubtedly  had  effect  on 
reight  rates,  though  tne  amount  can  not  be  ascertained. 

Funds  appropriated  wiU  be  used  in  dredging  and  snagging  for  the 
extension  or  benefits. 

The  amount  estimated  as  required  for  the  fiscal  year  1911  will  be 
used  for  maintenance  of  improvement,  for  dredging  any  shoal  places, 
And  removing  any  other  obstructions  to  navigation  that  may  develop. 
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July  1,  1908,  balance  unexpended $1,  733. 06 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 20,000.00 

21, 733. 06 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 205. 40 

July  1,  1909,  balance  unexpended 21, 527. 66 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jime  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 o  35, 000. 00 

Report  on  a  recent  survey  of  San  Joaquin  River  is  printed  in  House 
Document  No.  1124,  Sixtieth  Congress,  second  session.  Following  is 
the  report  of  the  Board  of  Engineers,  in  which  the  Chief  of  Engineers 
concurs: 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  C,  November  16,  1908. 

Respectfully  retiu^ed  to  the  Chief  of  Engineers,  U.  S.  Army. 

After  holding  a  public  hearing  at  Stockton,  CaJ.,  which  was  attended  by  a  lax]^ 
number  of  deeply  interested  persons,  and  making  an  examination  of  San*  Jo&quin 
River  and  Stockton  Channel,  the  Board  concluded  that  a  complete  and  comprehensive 
survey,  with  eatimates  of  cost  of  channels  of  varying  dimensions,  should  be  made  to 
aid  in  determining  the  advisability  of  undertaking  the  further  improvement  of  this 
waterway.    This  survey  has  been  made  and  the  within  report  submitted. 

The  report  contains  estimates  for  channels  15,  12,  and  9  feet  in  depth,  with  widths 
of  300  and  200  feet  for  the  15-foot  channel  and  200  feet  for  the  12  and  9  foot  channels. 
The  district  oflScer  is  of  opinion  that  a  width  of  300  feet  is  not  too  great  for  a  channel  way 
15  feet  in  depth,  and  in  this  opinion  the  Board  concurs.  The  plan  proposed  provides 
for  three  cut-offs,  referred  to  as  A,  B,  and  G.  The  work  involved  at  C  is  quite  small 
and  the  Board  considers  this  cut-off  necessary  in  the  interests  of  navigation.  It  will 
also  be  of  advantage  for  the  reason  that  Calaveras  River  will  then  empty  into  the  bend 
of  the  old  river,  which  will  act  as  a  settling  basin  and  catch  considerable  deposit  that 
otherwise  would  flow  into  the  steamboat  channel.  Cut-off  B  is  not  strictly  necessary 
for  the  passage  of  boats,  but  it  would  be  a  decided  convenience.  The  radius  of  this 
bend  is  but  1,000  feet,  and  if  in  the  future  greater  channel  dimensions  are  found  ad- 
visable to  accommodate  larger  boats  than  those  now  in  use,  the  cut-off  would  become 
a  necessity.  It  would  also  be  advantsjgeous  in  aiding  in  the  run-off  of  flood  waters, 
and  in  view  of  all  these  facts,  cut-off  B  is  deemed  advisable.  Cut-off  A  would  merely 
be  a  convenience  by  shortening  to  a  slight  extent  the  distance  to  be  traveled.  The 
bend  is  not  sharp  and  the  channel  way  is  wide  and  deep.  This  cut-off  is  not  deemed 
necea8ar>%  and  is  not  recommended. 

While  the  district  officer  believes  a  depth  of  15  feet  at  this  time  is  inadvisable,  he 
recommends  securing  the  right  of  way  for  the  width  which  would  be  reauired  if  the 
15-foot  project  were  adopted.  He  states  that  its  cost  would  be  very  mucn  less  at  the 
present  than  at  some  future  time,  and  in  view  of  the  possibility  of  its  being  required 
ne  recommends  that  the  full- width  right  of  way  be  now  secured  as  a  matter  of  economy. 
The  estimates  of  the  district  officer  are  as  follows: 

9-foot  project,  200  feet  wide,  with  300  feet  right  of  way,  including  cut-offs. .  $264, 000 

Including  only  cut-off  C 230, 000 

If  only  right  of  way  for  200-foot  width  is  secured 210, 000 

Annual  maintenance 26, 000 

12-foot  channel,  200  feet  wide,  with  cut-offs 340,000 

15-foot  channel,  300  feet  wide,  with  cut-offs 800, 000 

200  feet  wide 500,000 

No  estimate  for  the  maintenance  of  the  12  and  15  foot  channels  is  given. 

For  reasons  stated  in  his  report,  the  district  officer  recommends  the  adoption  of  a 
project  for  a  channel  9  feet  in  depth  and  200  feet  in  width  in  preference  to  either  of 
the  others.    He  believes  that  a  aepth  of  12  feet  would  be  of  very  little  more  value 


a  This  amount  includes  an  item  of  $5,000  for  maintenance  of  Stockton  and  Mormon 
channels  after  completion  of  the  improvement  now  in  progress. 
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than  one  of  9  feet,  as  practically  the  same  class  of  boats  would  have  to  use  it;  and 
wbile  a  depth  of  15  feet  would  probably  be  used  to  some  extent  by  light-draft  coast- 
wise vessels,  he  believes  that  the  benefits  to  this  traflfic  would  not  be  sufficient  to  war- 
rant the  large  sum  involved  in  the  improvement.  In  this  opinion  the  Board  con- 
curs. On  a  depth  of  9  feet  large  river  boats,  tugs,  and  barges  can  be  accommodated, 
and  practically  an  unlimited  amount  of  commerce  carried.  Interested  parties 
earnestly  advocated  a  dej)th  of  15  feet,  in  the  belief  that  an  oi^ean-going  commerce 
"would  be  established.  The  Board  does  not  believe  that  this  could  be  done  on  a 
depth  of  15  feet,  and  it  is  obvious  that  the  cost  of  any  greater  depth  would  be  prohibi- 
tive. The  Board  therefore  conciUB  in  the  conclusion  of  the  district  officer  that  a 
depth  of  9  feet  is  the  most  desirable  to  adopt  in  the  interest's  of  general  comfnerce, 
and  it  believes  that  this  depth  will  fully  meet  the  requirements  of  navigation. 

Stockton  is  a  thriving  city  with  a  large  commerce.  The  adjacent  countrv  is  in  a 
high  state  of  development,  and  the  lowlands  along  the  San  Joaquin  are  rapialy  beinjS 
reclaimed  and  placed  under  cultivation.  The  products  of  these  fertile  lands  consti- 
tute an  important  part  of  the  commerce  of  the  San  Joaquin  River,  which  is  now 
reported  to  amount  to  over  700,000  ton?,  havin^r  a  value  of  about  $25,O0>O,OOO. 

The  Board  concludeF:  from  a  Ftudy  of  available  information  that  San  Joaquin  River 
nnd  Stockton  channel  are  worthy  of  improvement  by  the  General  Government  to 
tlie  extent  of  providing  a  channel  200  feet  bottom  width  and  9  feet  in  depth,  with 
two  cut-offs  referred  to  in  the  within  report  as  B  and  (\  the  location  of  which  is  ap- 
proximately shown  on  the  accompanying  map,  and  a  sufficient  right  of  way  to  permit 
of  increasing  the  dimensions  of  the  waterway  should  this  become  desirable  m  the 
future.  The  estimated  cost  of  the  work  proposed  bv  the  Board,  derived  from  the 
estimates  submitted  within,  but  which  do  not  provicie  for  the  exact  items  proposed 
by  the  Board,  is  approximately  $240,000,  and  $25,000  annually  for  maintenance. 
For  the  Board : 

D.  W.  Lock  WOOD, 
Colonel  J  Corps  of  Engineerif 
Senior  Member  of  the  Board. 

SUISUN    CHANNEL,    CALIFORNIA. 

Keport  on  a  recent  survey  is  printed  in  House  Document  No.  1110,> 
Sixtieth  Congress,  second  session. 

Following  IS  the  letter  of  the  Chief  of  Engineers  submitting  the 
same: 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washingtony  December  4, 1908, 

Sir:  I  have  the  honor  to  submit  herewith  for  transmission  to  Congress  reports  of 
March  18,  1908,  and  August  24,  1908,  with  map,  by  Lieut.  Col.  John  Biddle,  Corps  ol 
En^neers,  on  preliminary  examination  and  survey,  respectively,  of  Suisun  Channel, 
California,  autnorized  by  the  river  and  harbor  act  approved  M!arch  2,  1907. 

Suisun  Channel  is  usually  known  as  Suisun  Creek  and  is  also  called  Suisun  Slough. 
At  its  head  at  the  town  of  Suisun  the  channel  is  practically  bare  at  low  water  and  navi- 
gation can  take  place  only  at  high  tide. 

The  plan  of  improvement  proposed  provides  for  securing  a  channel  up  to  Suisun, 
6  feet  deep  ut  low  water,  by  aredging  and  making  a  cut-off  just  below  the  town.  The 
work  recommended  is  estimated  to  cost  $25,000,  with  $2,000  annually  for  maintenance 
after  completion. 

In  view  of  the  existing  and  reasonably  prospective  commerce  the  district  officer 
and  the  Board  of  Engineers  for  Rivers  and  Harbors  r^rd  this  locality  as  worthy  of 
improvement  to  the  extent  indicated,  provided  the  land  needed  for  the  cut-on  is 
deeded  to  the  United  States  free  of  cost,  and  in  this  opinion  I  concur. 
Very  respectfully, 

W.  L.  Marshall. 
Chief  of  Engineers  J  U.  S.  Army, 

The  Secretary  of  War. 

Suisun  Channel  or  Creek  is  a  tidal  slough  heading  at  the  town  of 
Suisun  and  emptying  into  Suisun  Bay.  Its  length  is  about  17  miles, 
It  flows  througii  marsh  land,  except  at  a  point  called  Rush  Landing, 
where  it  flows  for  half  a  mile  or  so  along  what  is  known  as  Potrero 
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Hills.  The  depth  and  width  below  Bush  Landing  are  ample  and 
seem  permanent,  although  the  stream  is  very  crooked.  The  depths 
through  Suisun  Bay  are  also  sufficient.  Above  Bush  Landing  the 
creek  is  tortuous,  narrow,  and  sha:llow.  Much  of  it,  including  the 
wharves  at  Suisun,  is  bare  at  low  tide.  Navigation  can  take  place 
only  at  high  tide.  The  extreme  tide  is  about  7  feet.  The  result  is 
that  boat  service  is  irregular  and  uncertain. 

Th©  improvements  desired  are  the  widening,  straightening,  and 
deepening  of  the  channel,  so  that  boats  can  come  at  all  stages.  Navi- 
gation is  by  small  launches  and  scows.  The  shipments  m  1905  are 
estimated  at  about  20,000  tons,  consisting  of  grain,  hay,  fruit,  vegeta- 
bles, and  general  merchandise.  The  shipping  is  mostly  to  and  from 
the  towns  of  Suisun  and  Fairfield,  which  are  adjacent,  but  also  from 
the  inland  towns  of  Elmira  and  Vacaville,  10  or  12  mUes  distant, 
from  which  points  it  is  hauled  by  wagons.  A  regular  schedule  of 
boats  would,  it  is  said,  greatly  increase  the  trafiic  with  the  two  latter 
places. 

There  has  recently  been  established  within  6  miles  of  Suisun,  on  a 
branch  of  the  Southern  Pacific  Bailroad,  the  Pacific  Portland  Cement 
Company.  This  company  ships  via  the  railroad,  and  states  that  it 
has  suffered  greatly,  due  to  inadequate  car  service.  The  cement 
company  states  that  if  the  creek  be  made  navigable  the  company 
will  construct  3  miles  of  railway,  costing  $250,000,  to  make  connec- 
tion with  the  water,  and  estimates  an  output  of  300  tons  a  day.  The 
oil  for  the  plant  is  now  brought  by  schooner  to  Suisun  and  pumped 
up.  A  better  channel  would  undoubtedly  aid  and  cheapen  this 
delivery. 

The  Board  of  Trade  of  Suisun  estimates  a  possible  commerce  of 
400,000  tons. 
% 

coos  BAY  AND  BAB  ENTBANCE,  OBEQON. 

The  following  report  of  the  Board  of  Engineers  on  a  recent  survey 
is  concurred  in  oy  the  Chief  of  Engineers  and  printed  in  House  Docu- 
ment No.  958,  Sixtieth  Congress,  first  session: 

Board  of  Ekoineers  for  Rivers  and  Harbors, 

Washington,  D.  C,  May  11, 1908. 

Respectfully  returned  to  the  Chief  of  Enmneers,  U.  S.  Army. 

The  within  report  on  a  survey  of  Coos  Bay  and  bar  covers  quite  fully  past  and 
present  physical  and  commercial  conditions  at  this  locality.  Tne  survey  extended 
to  the  town  of  Marshfield,  13  miles  above  the  entrance  to  the  harbor.  In  this  stretch 
there  are  a  number  of  shoals  with  a  depth  of  12  to  14  feet  over  them  at  low  water.  Ab 
indicated  within,  the  jetty  constructed  at  the  entrance  has  been  very  successful,  the 
depth  having  been  increased  within  a  few  years  after  work  was  started  from  10  feet  to 
20  feet,  and  this  depth  has  since  maintained,  although  the  outer  portion  of  the  jetty 
has  been  repeatedly  beaten  down  by  wave  action  during  storms.  This  jetty  has  been 
twice  restored,  once  prior  to  1897,  by  the  addition  of  159,000  tons  of  stone,  and  a^in  in 
1900,  when  209,000  tons  of  stone  were  added,  raising  the  outer  1,000  feet  to  a  height  of 
from  20  to  29  feet  above  low  water,  and  although  the  pieces  weighed  up  to  17  tons  each, 
the  outer  800  feet  has  again  subsided  to  a  depth  of  from  5  to  20  feet  below  low  water. 
This  work,  including  repairs,  has  cost  approximately  $700,000, 

The  improvement  now  desired  ia  some  additional  depth  at  the  bar  entrance  and  the 
cutting  of  suitable  channels  through  the  shoals  up  to  the  town  of  Marshfield,  so  as  to 
permit  vessels  of  moderate  size  to  use  the  bay  at  all  stages,  and  the  largest  ones  likely 
to  come  in  at  high  stages.  It  is  ptated  that  18  feet  in  the  bay  at  mean  low  tide  and  some 
increased  depth  at  the  bar  will  meet  these  requirementa.  To  secure  this  end,  the 
district  officer  presents  two  plans,  the  first  one  involving  dredging  alone  at  a  cost  of 
$500,000  and  an  annual  expenditure  for  maintenance  of  $60,000.    The  other  plan 
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includes  all  work  proposed  under  the  first  plan,  and,  in  addition  thereto,  provides  for 
restoring  the  nortn  jetty  where  beaten  down,  extending  it  1,000  feet  farther  and 
building  a  south  jetty  2,500  feet  long.  The  cost  of  this  plan  is  $2,700,500,  with  an 
annual  cost  for  maintenance  of  $60,000.  After  disciissing  the  commerce  of  the  port. 
present  and  prospective,  tl\e  district  officer  concludes  that  the  expenditure  involvea 
in  the  more  certain  though  expensive  plan  is  not  justified,  but  that  the  locality  is 
"worthy  of  improvement  under  the  first  plan  suggested. 

After  a  full  study  and  discussion  of  the  subject,  the  Board  has  arrived  at  the  con- 
clusion that  the  work  of  restoring  and  extending  the  jetties  is  not  justified  by  the 
present  and  prospective  commerce  involved,  but  that  the  locality  is  worthy  of  improve- 
ment by  dredging  in  accordance  with  plan  I,  contained  within,  at  an  estimated  cost 
of  $500,000.  This  plan  has  the  decided  advantage  of  providing  a  first-class  seagoing 
<iredge  which  may  perhaps  be  available  for  use  at  other  localities,  if  it  is  found  from 
experience  that  its  use  will  not  be  continuously  required  at  Coos  Bay  to  maintain 
the  necessary  depth. 

For  the  Board. 

D.   W.   LOCKWOOD, 

Colonel,  Corps  of  Enffineers, 
Senior  Member  of  the  Board. 

The  estimated  cost  of  project  No.  1,  as  above  outlined,  is  as 
follows: 

Hydraulic  seagoing  dredge $350, 000 

1,000,000  cubic  yards  drSlging,  at  12  cents  per  cubic  yard 120, 000 

Superintendence  and  contingencies 30, 000 

Total 500, 000 

Annual  maintenance: 

Dredging  on  bar 50, 000 

Dredging  inside  channel 10, 000 

Total 60,000 

The  project  for  the  present  jetty  was  submitted  in  1889.  The  tons 
of  freight  transported  into  and  out  of  Coos  Bay  in  that  year  are 
not  on  record,  but  were  probably  not  less  than  that  of  1886,  say, 
110,000  tons.  By  1894  the  projected  depth  of  20  feet  on  the  bar  had 
been  obtained,  and  the  tonnage  for  that  year  was  practically  the 
same  as  in  1886  and  1889.  From  1894  there  was  a  gradual  increase 
in  the  tonnage  to  144,934  in  1896,  then  a  falling  off  to  the  low  record 
of  97,500  tons  in  1901.  The  real  start  dates  from  1901.  Since  that 
year  the  tonnage  has  steadily  increased  to  178,945  tons  in  1905  and 
184,455  tons  in  1 906.  The  record  for  1907  is  not  yet  available,  but  it  will 
show  a  marked  increase  over  that  of  1906,  and  that  of  1908,  wliich 
will  include  the  output  of  a  new  lumber  mill  of  500,000  feet  daily 
capacity,  w^Ul  show  a  still  further  advance  over  the  record  of  1907. 

TILLAMOOK   BAY  AND   BAR,  OREGON. 

Tillamook  Bay  is  an  indentation  of  the  Oregon  coast,  about  6 
miles  long  and  about  3  miles  wide,  and  lies  about  50  miles  south  of 
the  entrance  to  the  Columbia  River.  At  low  tide  the  bay  inside  the 
bar  is  a  succession  of  sand  and  mud  flats,  separated  by  several  chan- 
nels, which  shoal  to  a  low-tide  depth  of  about  1  or  2  feet.  The  bar  at 
the  entrance  to  the  bay  has  a  controlling  channel  depth,  generally,  of 
about  14  feet  at  mean  low  tide.  Vessels  drawing  from  14  to  15  feet 
can  reach  Hobsonville,  on  the  north  channel,  a  short  distance  inside 
the  entrance.  Originally  the  controlling  high-water  depth  between 
the  ocean  and  the  town  of  Tillamook,  on  Hoquarten  Slough,  12  miles 
from  the  entrance,  did  not  exceed  7  or  8  feet. 
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The  original  project  for  the  improvement  was  adopted  by  the  river 
and  harbor  act  of  August  11,  1888,  and  provided  for  a  survey  of 
the  entrance,  and  for  the  improvement  of  Dry  Stocking  bar  and 
Hoquarten  Slough  by  the  building  of  pile  dikes,  at  an  estimated 
cost  of  $5,200.  The  total  amount  expended  on  this  project  was 
$5,700. 

The  existing  project  adopted  by  the  act  of  July  13,  1892,  provided 
for  connecting  the  north  and  middle  channels  nearly  opposite  Bay 
City,  putting  in  dikes  at  Junction  and  Drj^  Stocking  bars,  and  con- 
templated a  least  depth  of  9  feet  at  mean  high  tide  from  Hobsonville 
to  Tillamook  City.    The  estimated  cost  was  $100,000. 

The  amount  expended  on  the  existing  project  at  the  close  of  the 
fiscal  year  ending  Jiine  30,  1909,  was  $120,110.34,  of  which  amount 
$47,636.97  was  applied  to  maintenance.  There  was  received  from 
sales  the  sum  of  $20. 

Snagging  and  dredging  operations  were  in  progress  during  the  surn- 
mer  and  fall  of  1908,  were  commenced  again  in  June,  and  are  still 
in  progress,  with  a  view  to  maintaining  the  projected  depth  of  9  feet 
to  Tillamook  City. 

All  of  the  work  contemplated  by  the  project  has  been  completed, 
and,  except  as  shoals  are  formed  by  eacn  freshet,  boats  have  experi- 
enced little  difficulty  in  reaching  Tillamook  City  at  high  tide  on  a 
draft  of  9  feet.  The  average  range  of  tide  is  6.2  feet.  The  head  of 
navigation  for  ocean-going  vessels  is  at  Tillamook  City,  about  12 
miles  from  the  entrance. 

Lumbering  is  one  of  the  chief  industries,  and  logging  is  extensively 
carried  on,  most  of  the  tributaries  of  Tillamook  Bay  being  utilized 
as  a  means  of  floating  the  logs  down  to  tide  water. 

The  commerce  on  Tillamook  Bay  consists  of  lumber  and  dairy 
products  shipped  to  Portland  and  San  Francisco,  and  general  mer- 
chandise brought  in  by  coasting  vessels.  During  the  calendar  year 
this  traffic  amounted  to  19,400  tons,  valued  at  $1,098,990. 

There  is  no  railroad  connection  with  Tillamook  Bay,  but  construc- 
tion has  been  started  on  a  projected  Une  beginning  at  HiUsboro,  just 
west  of  Portland,  and  which  is  intended  to  connect  the  Southern 
Pacific  with  a  terminus  on  Tillamook  Bay. 

The  amount  estimated  as  a  profitable  expenditure  is  for  mainte- 
nance by  dredging  and  snagging,  and  the  work  is  necessary  to  make 
the  improvement  available  For  vessels  drawing  9  feet  at  high  tide. 

For  reports  on  examinations  and  surveys,  attention  is  invited 
to  Annual  Reports  of  the  Chief  of  Engineers  for  1888,  page  2150; 
1892,  page  2742;  1898,  pa^e  3007;  and  1903,  page  2239.  The  report 
of  survey  made  in  1907  is  published  as  House  Document  No.  965, 
Sixtieth  Congress,  first  session. 

Comparative  statement  of  traffic. 


Calendar  year. 


1899 
1900 
1901 
1902 
1903 


T0B3.    iEsUj^ted 


Calendar  year^ 


36,836  1 1  1904. 

17,640   I  1905. 

21,147    1906. 

24,883    1   1907. 

16,862  , ji  1908. 


Tons. 


13,823 
13,919 
13,627 
22,917 
19,400 


Estimated 
value. 


t658,489 

696,760 

850,240 

1,246,710 

1,098,990 
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July  1,  1908,  balance  unexpended $2,480.83 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3, 1909 5,000.00' 

7, 480. 83 
June  30,  1909,  amount  expended  during  fiscal  year  for  maintenance  of 

improvement 2, 571. 17 

July  1,  1909,  balance  unexpended 4,909.66^ 

July  1,  1909,  outstanding  liabilities 2,176,00 

July  1, 1909,  balance  available 2,733.66 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 10,000.00 

Following  is  the  report  of  the  Board  of  Engineers  on  a  recent 

survey  of  Tillamook  Bay  and  Bar,  printed  in  House  Document  No. 

965,  Sixtieth  Congress,  first  session,  and  concurred  in  by  the  Chief  of 

Engineers : 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D,  C,  April  4,  1908. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

The  Burvey  of  Tillamook  Bay  up  to  the  town  of  Tillamook  indicates  that  the  project 
depth  for  the  improvement  of  this  reach,  9  feet  at  mean  high  tide,  has  been  attained, 
and  that  there  is  at  present  a  depth  2  feet  in  excess  of  that  called  for  by  that  project. 
The  commerce  whicn  utilizes  this  channel  is  furnished  by  several  small  localities,  the 
principal  ones  being  Garibaldi,  Hobsonville,  Bay  Citv,  and  Tillamook.  The  greater 
part  of  the  commerce,  it  appears,  is  furnished  from  the  town  of  Tillamook,  which  is 
the  most  important  settlement  in  this  vicinity. 

After  going  into  this  subject  quite  carefully,  the  district  officer  states  that  the  only 
improvement  which  seems  to  be  warranted  by  the  present  and  prospective  commerce 
of  the  port  is  the  maintenance  of  existing  depths.  He  believes  the  locality  is  worthy 
of  improvement  to  this  extent,  and  estimates  that  it  will  require  an  expenditure  of 
$5,000  annually  to  attain  this  end.  In  addition  to  the  estimate  for  maintenance,  he 
recommends  an  appropriation  of  $5,000  with  which  to  restore  to  a  fair  condition  the 
dikes  previously  constructed. 

In  a  communication  received  by  the  Board  from  Mr.  Samuel  Elmore,  president 
Pacific  Navigation  Company,  in  response  to  an  invitation  to  interested  parties  to  express 
their  views  regarding  the  necessities  of  this  improvement,  it  is  stated — 

"Our  company  operates  the  only  line  of  vessels  pljnng  to  Tillamook  Bay  and  Tilla- 
mook City.  *  *  ♦  To  improve  the  bar,  in  our  opinion,  means  the  building  of  two 
jetties,  one  on  the  north  side  and  another  on  the  south  side.  The  commerce  of  the 
country  tributary  to  the  bay  will  not  justify  this  outlay,  and  therefore  we  think  if  the 
Government  will  expend  sufficient  each  year  to  keep  the  present  channels  clean  from 
snags  and  shoal  spots,  aside  from  widening  the  slough  at  Tillamook  City,  which  we 
feel  satisfied  can  be  covered  by  the  propos^  appropriation,  then  all  parties  should  be 
satisfied,  as  we,  the  principal  ones  interested,  certainly  will  be.  We  commend 
Lieutenant-Colonel  Roessler  s  report." 

After  further  consideration  of  the  questions  involved,  the  Board  has  arrived  at  the 
conclusion  that  the  commerce,  present  and  prospective,  is  insufficient  to  warrant  any 
improvement  of  the  bar  entrance  to  this  harbor,  and  it  concurs  with  the  district  officer 
in  believing  that  the  only  work  warranted  by  existing  commerce  is  the  maintenance 
of  present  depths  and  the  repairs  absolutely  necessary  for  the  preservation  of  the  dikes 
already  constructed. 

In  view  of  the  above,  the  Board  recommends  an  appropriation  of  $5,000  for  urgent 
repair  work  and  $5,000  annually  for  maintenance. 

OLATSKANIE   BIVEB,  OBBGON. 

The  Clatskanie  Eiver  rises  in  the  Coast  Range  and  empties  into  the 
Columbia  River  65  miles  below  Portland,  Oreg.  Before  it  reaches  the 
Columbia  it  winds  for  3  miles  through  marshy  lowlands,  and  by  a 
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narrow,  tortuous  channel.  Before  improvement  the  obstructions  to 
navigation  were  a  single  shoal  with  but  2  to  3  feet  of  water,  and  two 
sharp  bends  below  the  town  of  Clatskanie. 

The  original  and  present  project  was  adopted  by  the  act  of  March 
3,  1899,  and  provided  for  dredging  out  the  shoal  and  cutting  oflf  the 
two  sharp  bends  by  means  of  c&edging,  at  an  estimated  cost  of 
$13,000. 

There  has  been  expended  on  this  work,  to  the  close  of  the  fiscal 
year,  the  total  sum  of  $12,675.47,  of  which  sum  $868.10  was  applied 
to  maintenance.  There  has  been  no  work  done  during  the  past 
year,  as  the  amount  available  was  not  sufficient  to  accomplish  any 
results. 

A  permit  was  granted  to  the  Columbia  Agricultural  Company, 
under  date  of  January  5,  1909,  to  dredge  across  a  bend  near  the 
mouth  for  the  purpose  of  diking  some  of  the  low  land.  This  work 
was  commencea  in  June. 

All  of  the  work  contemplated  under  the  present  project  was  com- 
pleted in  1902,  and  resulted  in  giving  a  aepth  or  5  feet  over  the 
shoalest  places,  and  in  making  the  channel  shorter  by  4,050  feet  and 
easier  of  navigation.  Clatskanie,  a  small  town  3  miles  above  its 
mouth,  is  the  head  of  navigation,  and  at  the  close  of  the  fiscal  year 
about  3^  feet  could  be  carried  over  the  shoalest  part  of  the  channel. 

The  whole  stretch  of  the  river  is  tidal,  with  a  variation  of  water 
level,  due  to  tides  only,  of  about  5  feet.  The  backwater  of  the 
Columbia,  during  freshet  time,  raises  the  river  to  a  maximum  height 
of  about  10  feet. 

The  stream  is  used  extensively  for  logging  purposes,  as  there  are 
fine  forests  of  fir,  hemlock,  spruce,  and  cedar  along  its  banks,  reaching 
to  the  headwaters. 

The  commerce  of  Clatskanie  River  consists  principally  of  sawmill 
products,  farm  and  dairy  products,  and  general  supplies.  During  the 
calendar  year  1908  this  commerce  amounted  to  46,382  tons,  valued 
at  approximately  $381,492. 

The  Astoria  and  Columbia  River  Railroad  crosses  the  valley  about 
1^  miles  from  the  town  of  Clatskanie,  but  the  greater  portion  of  the 
business  is  done  by  boat,  because  of  the  cheaper  rates  for  transporta- 
tion. The  commerce  is  handled  by  a  boat  making  three  trips  per 
week  between  the  towns  of  Clatskanie  and  Portland. 

Since  the  completion  of  the  improvement  shoaUng  has  taken  place, 
and  the  amount  estimated  as  a  profitable  expenditure  is  for  the  pur- 
pose of  redredging  the  shoals  and  furnishing  better  facilities  for  the 
increased  commerce. 

The  total  amount  estimated  as  a  profitable  expenditure  should  be 
appropriated,  owing  to  the  fact  that  the  balance  remaining  of  the 
old  appropriation  ($324.53)  has  been  returned  to  the  surplus  fund,  as 
provided  oy  section  10  of  the  act  of  March  4,  1909. 

For  further  information  regarding  this  improvement,  attention  is 
invited  to  the  Annual  Report  of  the  Chief  of  Engineers  for  1898,  page 
3049,  and  House  Document  No.  134,  Fiftieth  Congress,  firet  session. 
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Comparative  $tatement  of  traffic. 


Calendar  year. 


1899. 
1900. 
1901. 
1902. 
1903. 
1904. 
1905. 
1906. 
1907. 
1908. 


68,128 
88,622 
51,967 
23,790 
25,766 
18,861 
16,408 
10,339 
22,925 
46,382 


$444,210 
612,970 
216,630 
280,616 
381,492 


gers. 


Nttmber. 
5,2ia 
5,306 
2,136 
1,180 
494 
525 


502 
422 


July  1,  1908,  balance  unexpended $324. 53 

Be  verted  to  the  surplus  nind,  as  provided  by  section  10  of  act  of  March 

4,  1909 324.53 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1911,  for  maintenance  of  improvement 500.  OO' 

COOS   RIVER,  OREGON. 

Coos  River  is  the  principal  tributary  of  Coos  Bay  and  empties  into 
the  bav  at  its  head,  opposite  the  town  of  Marshfield.  At  a  point  5i 
miles  from  its  mouth  tne  river  divides  into  two  branches,  known  as 
the  "North"  and  "South"  forks,  up  each  of  which  tidal  influence 
extends  for  about  8^  miles.  Before  improvement  was  commenced 
the  small  light-draft  steamboats  and  launches  plying  between  Marsh- 
field  and  the  head  of  tide  on  each  fork  experienced  considerable  diffi- 
culty in  navigating  on  account  of  the  many  snags,  bowlders,  etc.,  in 
the  stream. 

The  original  and  existing  plan  of  improvement,  based  on  the  sur- 
vey made  in  1894  (Annual  Keport  of  the  Chief  of  Engineers  for  1895, 
pp.  3502-3505),  proposed  the  removal  of  all  snags  and  bowlders  from 
a  selected  channel  50  feet  in  width  in  the  main  river  and  on  both  the 
North  and  South  forks  to  the  head  of  navigation.  The  estimated 
cost  was  $5,000,  but  in  1898  it  was  stated  in  the  annual  report  that 
$3,000  additional  would  be  required  to  complete  the  project,  and  in 
1900  it  was  estimated  that  an  appropriation  of  $1,500  every  two 
years  would  be  required  for  maintenance. 

The  amount  expended  on  the  project  to  June  30,  1909,  was 
$14,336.30,  of  which  $6,336.30  has  been  applied  to  maintenance. 

No  work  was  done  during  the  fiscal  year,  as  the  channel  was  in 
fairly  good  condition  and  sufficient  funds  were  not  available  to  war- 
rant repairing  and  putting  the  plant  into  commission. 

The  project  may  be  considered  as  completed,  and  the  work  done 
has  resulted  in  a  safer  and  better  channel  for  the  small  craft  plying 
the  stream.  The  maximum  draft  that  can  be  carried  at  low  tide 
over  the  upper  reaches  is  about  li  feet.  The  range  of  tide  is  about 
2^  feet,  so  that  boats  drawing  4  feet  navigate  to  the  head  of  tide  water 
on  both  the  North  and  South  forks,  a  distance  of  about  14  miles  above 
the  mouth.  Logging  from  the  extensive  forests  along  the  upper 
reaches  of  this  stream  is  one  of  the  main  industries,  and  the  logs  are 
floated  down  to  the  booms  in  the  lower  reaches  of  the  river  and  towed 
to  the  mills  along  the  bay. 
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The  valley  is  very  fertile,  and  the  commerce  is  mostlj"  farm  and 
dairy  products,  logs,  and  lumber.  The  produce  is  carried  in  small 
isteamers  to  Marshneld,  where  it  is  loaded  m  ocean  steamers  and  taken 
to  the  San  Francisco  and  Portland  markets.  This  traflSc  amounted 
during  the  calendar  year  1908,  including  supplies,  machinery,  etc., 
received,  to  36,697  tons,  valued  at  $1,679,161. 

The  maintenance  of  the  improvement  is  a  benefit  to  navigation, 
and  is  essential  to  the  economical  and  safe  operation  of  steamboats. 

The  amount  estimated  as  a  profitable  expenditure  is  for  the  pur- 
pose of  snagging  and  dredging  for  maintenance  of  the  improvement, 
and  will  be  so  applied. 

For  reports  on  examinations  and  surveys  reference  is  invited  to 
the  Annual  Eeports  of  the  Chief  of  Engineers  for  1893,  page  3437, 
and  1895,  page  3502. 

Comparative  statement  of  traffic. 


Calendar  year. 


1809. 
1900. 
1001. 
1902. 
1903. 


Tons. 


Estimated 
value. 


.1- 


a  70,007 

6  229,225 

62.402 

28,109 


Calendar  year. 


1904. 
1905. 
1906. 
1907. 
1908. 


Tons. 


49,907 
44,398 
35,537 
42,073 
36,607 


Estimated 
valne. 


$1,033,758 
1,179.974 
1.24<},<i84 
1,613,948 
1,679,161 


o  Includes  21,852  tons  of  stone  for  the  government  jetty  at  the  entrance  to  Coos  Bay,  Oregon. 
b  Includes  170,400  tons  of  stone  for  the  government  Jetty  at  the  entrance  to  Coos  Bay,  Oregon. 
c  Approximate. 

July  1,  1908,  balance  unexpended $1,663.70 

July  1,  1909,  balance  unexpended 1, 663. 70 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1911, 
for  maintenance  oi  improvement,  exclusive  of  the  balance  unexpended 
July  1,  1909 3,000.00 


OOQUILLE  BIYEB,   OREGON. 

The  following  report  of  the  Board  of  Engineers  on  a  recent  survey 
is  concurred  in  by  the  Chief  of  Engineers  and  printed  in  House  Docu- 
ment No.  399,  Sixtieth  Congress,  first  session: 

Board  of  Engineers  for  Riverb  and  Harbors, 

WaskingtoTif  D,  C,  October  £8,  1907. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

The  survey  of  Goquille  River  indicates  that  the  obstructions  to  be  removed,  to  pro- 
vide suitable  navigation,  consist  of  five  submerged  rocks  at  and  near  the  mouth  oi  the 
river,  and  three  shoals  above. 

The  district  officer  estimates  that  the  work  contemplated  will  cost  $27,840,  and  that 
future  maintenance  will  amount  to  $4,000  annually.  He  expresses  the  opinion  that 
the  improvement  is  worthy  of  this  expenditure. 

A  larp:e  sum  has  already  been  expended  on  this  improvement  and  the  results  have 
been  satisfactory.  A  commerce  of  considerable  size  and  value  has  developed  and  is 
inoreasinq;.  The  rocks  and  shoals  referred  to  endanger  this  commerce  and  prevent  the 
full  benefitvs  of  the  improvements  already  made  being  realized. 

In  the  opinion  of  the  Board,  the  cost  of  the  work  now  proposed  is  reasonable  when 
compared  with  the  additional  advantages  that  will  probably  result  therefrom,  and  it 
believe."  it  is  desirable  that  the  United  States  undertake  the  work. 

For  the  Board: 

D.  W.  Lock  WOOD, 
Colonel^  Corps  of  Engineers, 
Senior  Af ember  of  the  Board. 
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The  commerce  is  carried  on  in  smaU  coasting  steamers  and  schoon- 
ers, which  ply  between  the  various  mills  along  the  25  miles  of  the 
river  above  its  mouth  and  San  Francisco.  The  vessels  carry  into  the 
port  chieflv  mill  and  farm  machinerv  and  miscellaneous  supplies. 
The  Coquille  Valley  has  great  undeveloped  resources,  and  the  com- 
merce or  the  port  has  more  than  trebled  m  the  last  ten  years,  as  may 
be  seen  by  the  following  comparative  statement  of  traffic: 


Calendar  year. 

Tons. 

Estiznated 
value. 

1896 

21.106 
25.620 
24,550 
26.654 
30,727 
32.975 
37.468 
48,249 
60,944 
45,455 
67,288 

1897 

1898 

1899 

1900 

1901 



1902 

■ 

1903 

1904 

$1,332,058 

1905 

1,105,750 

1906 

1,119,716 

WILLAMETTE    BIVER  ABOVE   PORTLAND,  AND  YAMHILL  BIVEB,  OBEOON. 

The  Willamette  River  rises  in  the  Cascade  Range,  flows  northeriy, 
and  generally  parallel  to  the  coast  line,  and  empties  into  the  Columbia 
about  12  miles  below  Portland  and  100  miles  from  the  sea. 

The  Yamhill  River  is  a  tributary  which  has  its  source  in  the  Coast 
Range,  flows  in  a  northeasteriy  direction,  and  enters  the  WiUamette 
40  miles  above  its  mouth. 

Prior  to  improvement  both  streams  were  obstructed  by  drift,  snags, 
rock  ledges  and  rapids,  and  gravel  shoals,  which  prevented  navigation 
4uring  low-water  stages.  In  eari^  days  the  river  formed  the  only 
means  of  transportation,  and  carried  large  quantities  of  grain  and 
farm  products  to  the  Portland  market,  notwithstanding  the  difficul- 
ties of  navigation. 

Reference  is  invited  to  Annual  Reports  of  the  Chief  of  Engineers  for 
1876,  page  654,  and  1880,  page  2280,  for  a  description  of  the  Willa- 
mette xliver  before  improvement. 

The  original  project  was  adopted  in  1870,  the  first  appropriation 
being  made  by  the  act  of  March  3,  1871.  This  project  was  modified 
in  1878  and  1896,  and  provided,  for  improvement  by  the  removal  of 
snags  and  other  obstructions,  and  the  deepening  of  gravel  shoals,  by 
scraping  and  by  contraction  works.    The  modification  of  1896  also 

Erovided  for  the  construction  of  a  lock  and  dam  in  the  Yamhill  River 
elow  Lafayette,  at  an  estimated  cost  of  $69,000. 
The  total  amount  expended  on  the  work  prior  to  adoption  of  the 
present  project  was  $247,747.51. 

The  present  revised  plan  or  project  (see  Annual  Report  of  the  Chief 
of  Engineers  for  1904,  p.  3529)  provides  for  improvement  below  Cor- 
vallis,  with  a  view  to  obtaining,  mainly  by  dredging,  auxiliary  dam 
and  revetment  work,  and  by  snagging,  a  low-water  depth  of  2  J  to  31 
feet  from  Corvallis  to  Osweo;o,  and  a  low-water  depth  of  12  feet  thence 
to  Portland.  The  plan  allows  snagging  above  Corvallis  to  Ilarris- 
burg,  but  above  the  latter  point  the  channel  is  to  be  left  as  not  worthy 
of  further  improvement.  The  estimated  cost  of  carrying  on  the  work 
was  given  as  $213,500. 
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The  amount  expended  on  the  existing  project  to  the  close  of  the 
fiscal  year  was  $398,004.74,  which  includes  $3,000  expended  on  the 
Long  Tom  River  and  $175,384.06  for  maintenance. 

The  work  is  carried  on  by  use  of  government  plant,  consisting  of  a 
combined  dredge  and  snag  boat,  one  dipper  dredge,  and  one  pile 
driver.  During  the  past  year  snagging,  dredging,  and  revetment 
work  was  carried  on  rrom  Julv  1,  1908,  to  November  30,  and  April, 
1909,  to  June  30, 1909,  and  dinerent  shoals  were  dredged  between  Cor- 
vallis  and  Newberg.  A  total  of  77,579  cubic  yards  of  material  were 
removed  from  the  channel,  and  a  total  of  730  snags  were  removed 
from  the  channel  and  banks  between  Corvallis  and  Newberg,  and  re- 
I  pairs  were  made  to  revetment  and  dikes  at  Wheatland,  Independence, 

and  Five  Islands. 

The  work  done  on  the  Willamette  River  has  greatly  improved  the 

conditions,  and,  with  annual  maintenance,  will  furnish  a  navigable 

I  channel  at  medium  stages  to  Corvallis,  119  miles  above  Portland,  and 

I  during  low  water  to  Independence^  83  miles  above  Portland,  and  to 

j  Dajrton^  on  the  Yamhill  River,  8  miles  above  its  mouth.     The  head  of 

navigation  on  the  Willamette  is  Harrisburg,  152  miles  above  Portland, 

but  boats  reach  the  latter  point  onljr  on  the  higher  stages. 

The  work  done  on  the  Yamhill  River  has  been  the  completion  of 
the  lock  and  dam  near  Lafayette,  about  8  miles  above  the  mouth, 
under  project  of  1896,  and  clearing  the  channel  of  obstructions. 

The  head  of  navigation  on  the  Yamhill  River  is  McMinnville,  18 
miles  from  the  mouth,  but  boats  seldom  go  above  Dayton. 

^The  forests  adjacent  to  the  Willamette  VaUey  produce  large  quan- 
tities of  logs,  and  most  all  of  the  tributaries  are  used  for  logging  pur- 
5 OSes,  for  distances  ranging  from  20  to  45  miles.  An  annual  log 
rive  takes  place  each  spring  on  the  Willamette,  between  the  upper 
river  points  and  Newberg. 

The  commerce  consists  of  lumber,  grain,  hay,  hops,  potatoes,  fruity 
and  garden  truck.  This  commerce,  including  general  merchandise 
and  supplies  received  and  logs  towed,  amounted,  during  the  calendar 
year  1908,  to  403,148  tons,  valued  at  $8,014,164. 

The  falls  of  the  Willamette  at  Oregon  City,  12  miles  above  Port- 
land, and  around  which  a  canal  and  lock  were  constructed  in  early 
days  by  private  capital,  furnish  a  very  large  water  power.  This 
water  power  and  the  locks  are  controlled  by  the  Portland  Railway, 
Light  and  Power  Company,  and  a  charge  of  50  cents  per  ton  is  made 
for  all  traffic  which  passes  through  the  locks.  During  the  calendar 
year  this  traffic  amounted  to  73,  578  tons,  not  includiQg  large  C}uanti- 
ties  of  logs  and  timber.  The  falls  furnish  power  for  the  main  gen- 
erating plant  of  the  above  company,  also  for  large  woolen,  lumber, 
and  paper  mills. 

The  lands  of  the  Willamette  Valley  are  very  rich  and  productive, 
and  the  products  are  annually  increasing.  The  river  furnishes  an 
easy  means  of  transportation,  and  carries  a  large  proportion  of  these 
commodities. 

The  Southern  Pacific  Railway  practically  parallels  the  river  on 
each  side,  and  the  Oregon  Electnc  Company  is  now  operating  an 
electric  line  between  Portland  and  Salem. 

Although  the  locks  in  the  Yamhill  River  are  Uttle  used,  these 
locks,  together  with  the  water  transportation  furnished  by  the  Wil- 
lamette, are  instrumental  in  reducing  the  freight  rates  on  all  shipments 
from  valley  points. 
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The  amount  estimated  as  a  profitable  expenditure  is  to  be  applied 
to  construction  of  revetments,  dredging,  snagging,  and  makinig  repairs 
to  existing  works.  The  work  is  necessary  k)  maintain  the  available 
channel. 

Comparative  statement  of  traffic. 


Calendar  year. 


1899. 
1900. 
1901. 
1902. 
1903. 
1904. 
1905. 
1906. 
1907. 
1906. 


Tons. 


117,782 
182,458 
191,901 
192,227 
236,823 
332,130 
362,258 
383,911 
412,846 
403,148 


Estimated 
value. 


911,260,196 

12,119,596 

7,591,623 

8,193,746 

8,014,164 


gers. 


60,738 
47,334 
103,071 
95,221 
66,610 
65,947 
67,896 
41,160 
41,998 
29,029 


July  1,  1908,  balance  unexpended $19, 708. 32 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 20,000.00 

39, 708.  32 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 21, 960. 57 

Julv  1,  1909,  balance  unexpended 17, 747.  75 

July  1,  1909,  outstanding  liabilities 2,168.00 

July  1 ,  1909,  balance  available 15, 579. 76 

Amount  (estimated)  required  for  completion  of  existing  project 103, 500.  CO 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenaiice,  exclusive  of  die 
balance  unexpended  July  1, 1909 60,000.00 


COLUMBIA  AND  LOWER  WILLAMETTE  RIVERS  BELOW  PORTLAND,  OREGON. 

The  portions  of  the  rivers  covered  bv  this  improvement  include  the 
12  miles  of  the  Willamette  between  rortland  and  its  mouth  and  98 
miles  of  the  Columbia  from  the  mouth  of  the  Willamette  to  the  sea. 
The  original  condition  of  the  channel  from  Portland  to  the  sea  was 
such  that  only  from  10  to  15  feet  could  be  carried  over  shoal  places 
at  low  water.  Numerous  sand  bars  obstructed  navigation  by  deep- 
water  craft,  and  on  these  bars  the  water  was  spread  over  an  extended 
area,  so  that  the  channels  through  them  were  comparatively  narrow. 
The  value  and  availability  of  this  waterway  for  purposes  of  commerce 
are  illustrated  by  the  fact  that  Portland  is  one  of  the  principal  grain- 
exporting  cities  m  the  United  States,  the  valley  of  the  Columbia  oeing 
a  natural  outlet  for  the  products  of  Oregon,  Washington,  and  Idaho. 

Prior  to  the  adoption  of  the  project,  dredging  had  been  done  for 
temporary  relief,  and  the  sum  of  $221,780.46  expended  for  that 
purpose.  The  original  project  was  adopted  in  1877,  with  a  view  to 
obtaining  a  channel  depth  of  20  feet.  In  1891  the  project  was 
extended^  with  a  view  to  obtaining  a  low-water  channel  of  25  feet, 
at  an  estimated  cost  of  $772,464,  and  the  Port  of  Portland  Commis- 
sion, a  corporation  existing  under  the  laws  of  the  State  of  Oregon, 
was  granted  permission  to  assist  in  the  work.  On  the  original  and 
modified  project,  exclusive  of  the  amounts  named  above,  there  has 
been  expended  the  sum  of  $1,080,874.11.     This  does  not  include 
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any  part  of  the  expenditures  which  have  been  made  by  the  Port  of 
Portland  Commission. 

The  present  project  was  adopted  by  the  act  of  June  13,  1902.  It 
is  based  on  a  survey  made  in  1900,  which  is  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1900,  page  4418.  The  project 
proposes  a  25-foot  channel,  by  the  construction  of  controlling  works 
and!^by  dredging.  The  estimated  cost  was  $2,796,300,  with  8175,000 
as  the  cost  of  the  new  dredge  and  accessories. 

The  total  amount  expended  on  this  project  to  the  end  of  the  fiscal 
year  was  $509,962.09.  This  amount  does  not  include  any  portion  of 
the  sum  expended  by  the  Philadelphia  district  for  dredge  construc- 
tion, and  it  may  be  stated  that  all  the  expenditures  have  been  applied 
to  maintenance.  The  total  amount  received  from  miscellaneous 
sources,  account  of  sales,  is  $623.78. 

The  act  of  March  2,  1907,  appropriated  $300,000  for  constructing 
and  operating  a  dredge.  This  dredge  was  constructed  on  the  Atlan- 
tic coast  and  was  delivered  at  Portland  April  21, 1909.  The  amount 
expended  on  her  construction,  including  expenses  of  voyage  from 
Pmladelphia,  Pa.,  was  $303,543.86,  and  for  details  of  the  work  see 
Appendix  H  10. 

The  work  of  progress  on  the  Columbia  River  during  the  year  has 
consisted  entirely  of  dredging  over  some  of  the  most  ol«tnictive 
shoals.  A  total  of  341,430  cubic  yards  of  material  was  removed  at 
the  different  shoal  places  in  the  estuary  of  the  Columbia  with  the 
dredge  W.  S.  Ladd,  The  Port  of  Portland  Commission  also  operated 
its  dredges  in  the  upper  reaches  when  funds  were  available  and  when 
dredging  was  required.  The  commission  reports  having  removed  a 
total  of  2,326,568  cubic  yards  during  the  year.  The  new  dredge 
Glatsopj  constructed  under  the  supervision  of  the  Philadelphia  (Pa.) 
district,  arrived  at  Portland  the  latter  part  of  April.  She  was  over- 
hauled and  commenced  dredging  on  June  25,  and  to  the  close  of  the 
fiscal  year  removed  16,504  cubic  yards  of  material. 

Thus  far  none  of  the  permanent  works  provided  for  in  the  project 
have  been  constructed,  as  operations  have  consisted  principally  in 
dredging,  and  no  part  of  the  project  can  therefore  be  considered 
as  completed.  The  maintenance  of  the  channel  has  been  of  great 
advantage  to  shipping,  and  there  has  been  no  time  during  the  year 
when  a  vessel  could  not  safely  load  to  a  draft  of  24  feet.  The  ruling 
depth  at  mean  low  water  from  Portland  to  the  sea  is  about  22  feet, 
except  at  two  places.  Upper  Sands  and  Taylor  Sands,  where  the 
depths  are  only  21  i  feet  and  20  feet,  respectively;  but  by  taking 
advantage  of  the  tides  vessels  have  experienced  Httle  delay. 

The  head  of  deep-water  navigation  is  at  Portland,  Oreg.,  on  the 
Willamette  River,  110  miles  above  the  mouth  of  the  Columbia.  Light- 
draft  boats  ascend  the  Willamette  for  150  miles,  and  by  using  the 
state  portage  road  between  Celilo  and  Big  Eddy  cargoes  of  light- 
draft  boats  during  high  stages  reach  Pittsburg  Landing,  a  point  on 
the  Snake  River  537  miles  above  the  mouth  of  the  Columbia.  The 
Columbia  and  Willamette  rivers  over  this  stretch  probably  form  the 

•eatest  waterway  for  logging  and  rafting  purposes  in  the  United 
Itates.  Lumber  and  shingle  mills  are  located  along  the  banks,  and 
logs  are  floated  down  all  the  tributaries  from  points  20  to  90  miles 
inland  and  towed  to  the  different  mills  to  be  manufactured.  During 
the  calendar  year  1908  seven  rafts  of  logs  and  piling  timbers,  aggre- 
gating, approximately,  35,000,000  feet  b.  m.,  were  made  up  in  the 
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Columbia  River  and  towed  to  San  Francisco  and  southern  California 
ports. 

The  export  commerce  consists  principally  of  grain  and  lumber, 
while  the  imports  are  composed  principally  of  oriental  products, 
cement,  coal,  lime,  sulphur,  etc.  The  light-draft  tonnage  is  chiefly 
dairy,  larm,  and  lumber  products  and  miscellaneous  machinery  and 
mercantile  supplies. 

The  total  commerce  handled  during  the  calendar  year  1908 
amounted  to  4,615,372  tons,  valued  at  approximately  $70,509,475. 

It  is  not  believed  that  the  completion  or  the  project  will  have  any 
effect  on  freight  rates  until  greater  depths  are  obtained  over  the  bar 
at  the  entrance  to  the  Columbia  River,  thus  allowing  the  use  of  ships 
of  ffreater  draft  and  cari-ving  capacity. 

The  amount  estimated  as  a  profitable  expenditure  is  to  be  appUed 
to  maintenance  by  dredging  and  making  repairs  to  dikes  and  revet- 
ments. .The  maintenance  of  the  channel  is  essential,  pending  the 
construction  of  permanent  contraction  works,  the  estimate  for  begin- 
ning these  works  being  deferred  in  order  that  projects  of  i^pecial 
character,  such  as  The  Dalles-CeUlo  Canal  and  the  purchase  of  the 
private  canal  in  the  Willamette  River  at  Oregon  City,  may  be  pro- 
vided for  by  adequate  appropriations  or  by  authorization  of  contracts. 

The  two  channels  around  Swan  Island,  below  Portland,  originally 
divided  the  current  of  the  river  to  the  detriment  of  both.  A  shoal 
bar  existed  at  the  head  of  each  channel.  To  remove  that  of  the  east 
channel,  a  dike  was  constructed  across  the  head  of  the  west  channel. 
The  east  channel,  which  is  used  by  all  vessels,  is  very  crooked  at  one 
portion,  and  it  is  sometimes  difficult  to  avoid  colUsion  between  deep- 
sea  vessels  and  log  tows.  The  latter  are  the  main  source  of  worry  to 
the  deep-sea  navigators  in  the  Swan  Island  channel.  There  is  a  gen- 
eral desire  to  have  the  west  channel  dredged  out  to  a  sufficient  depth 
to  accommodate  log  tows.  This  improvement  is  deemed  a  necessary 
one  in  view  of  the  increasing  commerce  of  this  port.  In  making  appro- 
priation for  the  improvement  of  the  ship  channel,  it  is  recommended 
that  so  much  of  the  money  as  may  be  necessary  be  authorized  for 
dredging  out  the  west  channel  to  such  extent  as  may  be  necessary  to 
accommodate  log  tows.  A  gap  SQO  feet  wide  has  been  left  in  the  dike 
in  the  west  channel  to  permit  the  passage  of  shoal-water  boats. 

References  to  former  reports  are  given  on  page  683  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1905. 


Comparative  statement  of  traffic. 


Handled  by  river  ves- 
sels. 


Handled  by  seagoing  vessels. 


Calendar 
year. 


Quantity. 


Tom. 

1899 1  1,489,708 

1960 1  1,287,582 

1901 1,634,780 

1903 1,567,336 

1903 ,  1,596,220 

1904 1  1,905,451 

1905 >  2,313,153 


2,331,121 
2,686,964 
1908 i    2,927,041 


1906. 
1907. 


^'HT:^    Receipts 


value 


$30,775,609 
26,712,339 
26,377,640 
31,583,804 
27,609,475 


TOTU. 

36,253 
32.905 
29.548 
145.514 
173,006 
229,833 
210.026 
226,656 
572,441 
586,278 


Ship- 
ments. 

Total. 

Tons. 

Tons. 

336,134 

372,  .'«7 

489,385 

552,290 

639,736 

609.284 

985.912 

1,131.426 

659, 178 

832.184 

548,495 

778,328 

736,779 

946,805 

974,317 

1,200,973 

1,092,276 

1,664,717 

1,102,053 

1,688,331 

Estimated 
value. 


S27,281,302 
31,786,607 
34,407,991 
45,000,000 
43,000,000 


Handled  by  river  and 
seagoing  vessels. 


Quantity. 


Ton*. 
1,862,095 
1,809,872 
2,204,064 
2,698,762 
2,428,404 
2,683,779 
3,259,968 
3,532,094 
4,251,681 
4,615,372 


Estimated 
value. 


158,066,911 
58,438,946 
60,785,631 
76.583,804 
70,509,475 
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July  1,  1908,  balance  unexpended $146, 579. 90 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 100,000.00 

Received  account  of  Bales 18. 55 

246, 598.  45 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  dredge  construction 11123, 820. 48 

For  maintenance  of  improvement 42, 949.  71 

166,770.19 

July  1,  1909,  balance  unexpended •  79,828.26 

July  1,  1909,  outstanding  liabilities 5, 680. 49 

July  1,  1909,  balance  available 74, 147. 77 

Amount  (estimated)  required  for  completion  of  existing  project 2,498,509.93 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911,  for  works  of  improvement  and  for  maintenance,  exclusive 
of  the  balance  unexpended  July  1,  1909 175, 000. 00 

MOUTH   OF   COLUMBIA   RIVER,   OREGON   AND   WASHINGTON. 

Prior  to  the  commencement  of  the  work  of  constructmg  the  jetty  in 
1885  there  were  from  one  to  three  channels  across  the  bar,  and  tnese 
channels  varied  from  time  to  time  both  in  location  and  depth.  The 
depths  were  from  19  to  21  feet  at  low  water,  while  the  location  shifted 
through  nearly  180°  between  Cape  Disappointment  and  Point  Adams. 

For  a  map  of  the  locality  and  information  regarding  conditions 
before  improvement,  attention  is  invited  to  the  Annual  Report  of 
the  Chief  of  Engineers  for  1886,  page  1976  et  seq. 

The  first  project  was  adopted  in  1884,  and  provided  for  the  con- 
struction of  a  low-tide  jetty,  4^  miles  in  length,  extending  seaward 
from  Point  Adams,  on  the  south  side  of  the  entrance,  and  terminat- 
ing at  a  point  about  3  miles  south  of  Cape  Disappointment.  It  was 
to  be  built  of  rubblestone,  with  a  foundation  or  brush  mattresses. 
This  project  was  modified  in  1893  to  provide  for  raising  the  jetty  to 
high-tide  level,  and  for  building  four  groins  from  500  to  1,000  feet  in 
length  on  the  north  side. 

The  estimated  cost  was  $3,710,000,  and  the  jetty  was  completed 
to  a  length  of  4^  miles  in  1895,  and  increased  the  depth  over  the  bar 
to  31  feet.  The  total  amount  expended  on  the  origmal  project  was 
$1,968,753.14,  prior  to  which  $17,500  had  been  appropriated  and  ex- 
pended for  survey,  etc. 

The  present  project  was  formulated  for  the  purpose  of  arresting  the 
shoaling  process  which  commenced  soon  after  the  completion  or  the 
work^  the  depth  having  decreased  to  about  28  feet  in  1899,  and  the 
location  of  the  channel  having  shifted  into  an  unstable  position  2 
miles  north  of  tiie  1895  channel.  By  1902  the  depths  had  deterio- 
rated to  21  feet  at  low' water. 

The  first  appropriation  for  a  new  project  was  made  by  the  act  of 
June  6,  1900,  when  $250,000  was  appropriated  for  repairs,  etc., 
pending  a  report  to  be  made  by  a  board  of  engineers.  The  report  of 
this  board,  which  is  printed  in  the  Annual  Keport  of  the  Cnief  of 
Engineers  for  1903,  pages  2275  et  seq.,  constitutes  the  present  proj- 
ect, and  provided  for  extending  the  jetty  seaward  a  farther  distance 
of  about  2i  miles.  Dredging  was  also  recommended  as  a  temporary 
expedient,  as  well  as  the  construction  of  a  north  jetty,  should  it  be 
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found  necessary  at  some  future  time,  in  order  to  secure  the  desired 
depth  of  40  feet,  with  a  practicable  widtli. 

The  estimated  cost  of  the  south  jetty  was  $2,260,000;  of  the  north 
jetty,  $1,205,000;  of  remodeling  and  operating  dredge,  $250,000. 

The  revised  estimate,  approved  April  17,  1909,  for  a  completion  of 
the  south  jetty  was  $3,529,300,  and  is  based  on  a  report  made  by  the 
district  officer^  recommending  that  the  jetty  enrockment  be  raised  to 
at  least  mid-tide  level,  and  that  its  crest  be  given  a  width  of  not  less 
than  25  feet,  in  order  to  protect  the  trestle  pUing  from  early  destruc- 
tion by  storms  and  tered!o.  The  increased  cost  is  due  to  the  greater 
amount  of  stone  required,  the  increase  in  cost  of  materials,  and  the 
heavy  loss,  during  construction  in  previous  years,  due  to  destruction 
of  the  trestle  by  winter  storms  and  teredo.  In  some  places  the  jetty 
is  being  built  in  depths  as  great  as  39  feet,  and  with  15  feet  increase 
in  the  width  of  its  crest  it  becomes  at  once  evident  that  an  enormous 
increase  in  the  amount  of  rock  is  required. 

The  act  of  March  3,  1909,  contained  an  item  of  $200,000  for  remod- 
eling and  operating  the  dredge  Chinook,  which  was  formerly  the  trans- 
port Grant,  and  which  has  been  laid  up  at  the  government  moorings 
oelow  Portland,  Oreg.,  for  the  past  four  years  on  account  of  the  unsafe 
condition  of  her  boilers.  It  is  proposed  to  install  new  boilers  and  cut 
down  her  upper  work,  in  order  to  reduce  her  displacement  and  draft. 
The  work  is  to  be  done  under  contract. 

There  has  been  expended  on  tlie  existing  project  to  the  end  of  the 
fiscal  year  the  sum  of  $4,564,249.20.  Tlie  portion  derived  from 
miscellaneous  sources,  account  of  sales,  amounted  to  $1,428.39. 

The  operations  during  the  past  year  liave  consisted  in  extending 
the  jetty  tramway  a  total  distance  of  3,960  feet  seaward,  and  over 
this  distance,  except  the  outer  portion,  the  entockment  was  brought 
up  to  a  height  of  5  to  8  feet  above  mean  low  tide.  The  enrockment 
over  about  7,926  feet  of  previous  years'  extensions  was  also  widened 
and  brought  up  to  the  same  general  elevation.  The  stone  received 
under  contract  and  dumped  on  the  jetty  during  the  year  amounted  to 
612  404  tons. 

Active  operations  were  suspended  from  December  31,  1908,  to 
April  13,  1909,  during  whicli  period  the  receipt  of  stone  was  discon- 
tinued on  account  of  inclement  weather. 

At  the  close  of  the  year  an  expert  dredge  designer  had  been  assigned 
from  the  Philadelphia  district  to  the  work  of  preparing  plans  and 
specifications  for  the  remodeling  of  the  dredge  ChinooJc^ 

The  work  lias  been  carried  on  under  continuing  contract  for  the 
purchase  of  rock,  but  there  is  no  balance  remaining  to  be  appropriated, 
as  the  act  of  March  4,  1909,  provided  $250,000,  which  completed  all 
previous  authorizations. 

The  proportion  of^the  project  accomplished  to  the  end  of  the  fiscal 
year  is  approximately  58  per  cent,  based  on  the  revised  cost. 

The  advantage  derived  from  the  improvement  has  been  the  increase 
of  about  5^  feet  depth  on  the  bar  since  the  adoption  of  the  project. 
This  is  shown  by  the  survey  completed  just  at  tiie  close  of  the  fiscal 
year.  A  copy  of  the  map  is  transmitted  with  the  district  officer's 
report,  and  by  referring  to  it  it  will  be  seen  that,  aside  from  an  increase 
in  depth  in  the  westerly  channel  of  about  H  f^^t  during  the  year, 
there  is  a  marked  tendency,  due  to  the  scouring  effect,  to  lessen  the 
distance  between  deep  water  on  the  inside  and  deep  water  on  the  out- 
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side  of  the  crest,  besides  a  reduction  in  the  total  width  resulting  in  a 
well-defined  channel  with  a  least  depth  of  26J  feet,  as  against  25  feet 
the  previous  year. 

Tne  gradual  movement  of  Peacock  Spit  to  the  north  and  west,  and 
the  westerly  movement  of  Clatsop  Spit,  are  encouraging  exhibits,  and 
indicate  the  controlling  influence  of  the  jetty  as  it  aovances. 

The  variation  of  the  level  of  water  surfaces,-  due  to  tides,  is  about 
7.4  feet.  The  head  of  navigation  for  deep-sea  vessels  crossing  the 
bar  is  at  Portland,  110  miles  above  the  mouth. 

The  commercial  statistics  will  be  found  with  the  report  in  improving 
Columbia  and  Lower  Willamette  rivers,  below  Portland,  Oreg.  (p.  861). 

Deepening  of  the  channel  over  the  bar  will  admit  of  the  use  of  ships 
of  greater  draft  and  increased  carrying  capacity,  and  with  larger  ves- 
sels frequenting  the  port  it  is  reasonable  to  suppose  that  the  charter 
rates  on  deep-sea  tonnage  wall  be  reduced,  and  may  abo  reduce  the 
present  rail  rates  on  transcontinental  shipments. 

The  amount  estimated  as  a  profitable  expenditure  for  improve- 
ment is  for  the  purpose  of  extending  the  jetty  seaward,  with  a  view 
to  increasing  the  depths  and  extending  the  benefits  already  attained. 
The  $60,000  estimated  for  maintenance  is  for  operating  the  dredge 
Chinook  J  when  the  work  of  remodeling  her  has  been  completed. 

Reference  to  former  reports  will  be  found  on  pages  686-687  of  the 
Annual  Report  of  the  Chief  of  Engineers  for  1905. 

July  1,  1908,  balance  unexpended $1,510,123.06 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3, 1909 700,000.00 

Amount  appropriated  by  simdry  civil  act  approved  March  4, 1909 250, 000. 00 

Received  from  sales 37. 05 

2, 460, 160. 11 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement      1, 015, 810. 06 

July  1,  1909,  balance  unexpended 1,444,350.05 

July  1,  1909,  outstanding  liabilities 151, 600.00 

July  1,  1909,  balance  available 1, 292,  750. 05 

July  1,  1909,  amount  covered  by  uncompleted  contracts 306, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project  o . . . .  2, 013, 920. 00 
Amount  that  can  be  ])rofitably  expenaed  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of 

the  balance  unexpended  July  1, 1909 1, 560,000.00 

The  House  committee  in  its  report  says : 

An  unusually  large  appropriation  is  made  for  work  on  the  jetty  at  the  mouth  of  the 
Columbia  River.  Past  experience  has  clearly  shown  the  folly  of  inadequate  appro- 
priations for  this  improvement,  for  which  a  large  and  expensive  plant  must  be  main- 
tained  and  operated  to  full  capacity  to  secure  economical  results.  During  the  past 
few  vears  work  has  been  vigorously  prosecuted,  the  trestle  and  plant  are  now  in  fine 
condition,  and  the  funds  herein  provided  can  be  expended  durmg  the  coming  year. 
This  is  the  most  important  and  extensive  improvement  of  this  character  now  in  prog- 
ress in  the  United  States,  and  with  present  facilities  stone  can  be  placed  in  the  jetty 
at  the  rate  of  4,000  to  5,000  tons  per  da}r.  It  is  expected  that  the  south  jetty  can  be 
completed  within  the  next  three  years  if  adequate  provision  is  made  for  carrying  on 
the  work,  and  any  delay  due  to  failure  to  provide  funds  to  operate  the  plant  to  full 
capacity  will  result  in  enormous  losses  to  the  United  States. 

o  For  south  jetty  only. 


RIVER  AND   HARBOR   BILL.  647 

GAUGING   WATERS   OF   COLUMBIA   RIVER,    OREGON 

The  object  of  this  gauging  is  to  obtain  data  for  use  in  connection 
Avith  the  improvement  of  uxe  river  and  to  supply  information  to 
persons  interested  in  its  navigation. 

The  self-registering  gauge  was  established  at  Astoria  in  November, 
1888,  where  it  was  kej)t  m  operation  up  to  August,  1899,  and  then 
moved  to  Fort  Stevens,  where  it  could  oe  more  economically  main- 
tained. A  river  gauge  was  also  established  at  the  mouth  of  the 
Willamette  River  and  daily  records  of  the  readings  kept.  In  view  of 
the  benefit  to  commerce,  the  maintenance  of  tnese  gauges  is  con- 
sidered a  worthy  object. 

The  amoimt  expended  on  this  work,  principally  for  gauge  readers, 
up  to  Jime  30,  1909,  was  $8,649.94. 

July  1,  1908,  balance  unexpended $1,470.06 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement         120. 00 

July  1,  1909,  balance  unexpended 1,350.06 

July  1,  1909,  outstanding  fiabilities 10. 00 

July  1,  1909,  balance  available 1, 340. 06 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1 ,  1909 : 1, 000. 00 

COLUMBIA     BIYEB     BETWEEN     VANCOUVER,     WASHINGTON,     AND     THE 

MOUTH   OF  WILLAMETTE    RIVER. 

The  city  of  Vancouver,  Wash.,  is  on  the  north  bank  of  the  Colum- 
bia River,  about  103  miles  above  its  mouth,  and  5  miles  above  the 
junction  of  the  Willamette  and  Columbia  rivers.  Originally  vessels 
drawing  about  23  feet  could  ascend  the  Columbia  River  to  within 
about  2i  miles  of  the  city,  where  there  was  a  bar  over  which  there 
was  only  about  9  feet  at  low  water.  This  bar  resulted  partly  from 
an  excess  of  width  in  the  mam  river  and  partly  from  a  diversion  of 
a  portion  of  the  waters  to  the  south  side  of  Hayden  Island. 

The  original  project,  adopted  by  the  act  of  July  13,  1892,  provided 
for  constructing  a  pile,  brush,  and  rubblestone  dike  about  3,000 
feet  in  length,  from  the  Oregon  shore  to  the  head  of  Hayden  Island 
opposite  Vancouver,  in  order  to  stop  the  flow  south  or  the  island 
dTuing  low-water  stages,  deflect  it  down  the  main  channel,  and  scour 
out  the  troublesome  shoals.  This  project  contemplated  a  depth  of 
20  feet  or  more,  but  this  depth  was  not  realized  after  the  completion 
of  the  dike. 

The  existing  project,  adopted  by  act  of  March  3,  1905,  is  based  on 
the  report  of  the  district  oflacer  dated  July  22,  1902,  approved  by  the 
Boara  of  Engineers  for  Rivers  and  Harbors,  and  provided  for  the 
maintenance  of  a  channel  20  feet  deep  at  low  water  and  150  feet 
wide  by  dredging.  The  estimate  was  $60,000  for  ori^al  work  and 
$10,000  yearly  for  maintenance  of  the  channel  and  dixe  at  the  head 
of  Hayden  Island. 

The  total  amount  expended  on  the  original  and  modified  projects 
to  June  30.  1909,  was  $143,318.60,  of  which  the  sum  of  $45,786.44 
was  appUed  to  maintenance. 
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No  work  was  in  progress  during  the  year  except  that  of  making  a 
survey  of  the  shoals  between  the  railroad  bridge  at  Vancouver  and 
deep  water  below  the  lower  end  of  Hay  den  Island.  The  survey  was 
made  with  a  view  to  redredging  the  shoals,  but  a  suitable  dredge 
could  not  be  obtained  for  doing  the  work. 

The  completion  of  the  dike  at  the  head  of  Harden  Island,  and 
revetting  tne  bank  to  prevent  erosion,  caused  considerable  scouring 
on  the  shoals  below  Vancouver,  but  only  increased  the  depth  about 
1  foot.  Under  the  modified  project  for  dredging,  the  channel  was 
dredged  in  1905  to  the  desired  width  and  depth  and  again  redredged 
in  the  fall  of  1906.  The  survey  made  in  September,  1908,  shows 
that  the  channel  had  shoaled  in  places  to  10  feet  or  less  at  low  water. 
The  variation  of  the  water  surface  at  Vancouver,  due  to  tidal  influ- 
ence, is  about  eiffht-tenths  of  a  foot  at  low^  water.  The  annual 
summer  freshet,  due  to  melting  snow  in  the  mountains,  rises  to  a 
height  of  about  20  feet  above  low  water.  Steamboats  drawing  8 
feet  can  navigate  the  river  as  far  as  The  Dalles,  about  210  miles  from 
its  mouth,  by  passing  through  the  locks  at  the  Cascades. 

The  deep-sea  tonnage  is  principally  lumber,  but  during  the  calen- 
dar year  1908  no  shipments  were  made  from  Vancouver. 

The  Spokane,  Portland  and  Seattle  Railway  Company  has  com- 
pleted during  the  year  their  bridge  across  Columbia  River  at  Van- 
couver, and  nave  trains  running  on  their  new  road  along  the  north 
bank  of  the  Columbia  River  as  far  as  Kennewick,  Wash.,  making 
connections  at  that  point  with  the  Northern  Pacific  Railroad.  The 
maintenance  of  a  20-foot  channel  over  the  shoals  below  Vancouver 
will  allow  of  deep-sea  vessels  loading  lumber  cargoes  at  the  Vancouver 
mills  and  save  lighterage  chaises  that  would  otherwise  be  necessary. 

The  amount  estimated  as  a  profitable  expenditure  will  be  applied 
to  the  maintenance  of  the  projected  depth  and  may  be  considered  as 
an  extension  of  benefits. 

July  1,  1908,  balance  unexpended $9,986.92 

Amount  allotted  from  appropriation  bv  river  and  harbor  act  approved 
March  3,  1909 \ 5,000.00 

14, 986. 92 
June  30,  1909,  amoimt  expended  during  fiscal  year,  for  maintenance  of 

improvement 305. 52 

July  1,  1909,  balance  unexpended 14,681.40 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex-. 
pended  July  1,  1909 15, 000. 00 

CANAL   AT   THE    CASCADES,    COLUMBIA   RIVER,    OREGON. 

This  improvement  embraces  about  4^  miles  of  the  Columbia  River 
where  it  passes  through  the  Cascade  Mountain  Ran^e,  and  is  con- 
tracted into  a  narrow  gorge  with  steep  slopes  and  swift  current.  A 
faU  of  24  feet  at  low  water  in  the  upper  2,500  feet  of  the  goi^e  creates 
a  turbulent  rapid  which  effectually  bars  upstream  navigation  and 
renders  downstream  navigation  unsafe.  The  lower  4  nules  of  the 
gorge  is  swift,  and  before  improvement  was  unsafe  by  reason  of  the 
obstructing  ledges  and  bowlders. 

The  original  project  was  for  a  canal  and  locks  around  the  falls.  It 
was  adopted  in  1877  and  modified  in  1886  and  1888,  and  included 
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the  improvement  of  the  rapids  below  the  falls  to  secure  a  low- water 
chaimel  of  8  feet.  The  locks  were  to  be  about  462  feet  long  and  92 
feet  wide,  with  a  low-water  depth  of  8  feet  over  the  miter  sUls. 

The  existing  project  is  a  modification  of  the  original  project,  and 
is  based  on  report  of  the  Board  of  Engineers,  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1895,  paee  3571.  It  provided 
for  utilizing  the  upper  426  feet  of  the  uncompleted  canal  above  the 
lock  gates  as  a  second  lock,  and  also  in  raising  the  protection  work 
of  the  canal  walls  as  a  safeguard  against  flood  water.  The  estimated 
cost  of  the  original  project  was  $2,544,545,  and  the  later  modification 
$413,360. 

The  amount  expended  on  the  original  and  modified  projects  to  the 
close  of  the  last  fiscal  vear  was  $3,819,875.63.  There  has  been 
received  on  account  of  sales  the  total  sum  of  $11,629.48. 

No  work  was  done  during  the  fiscal  year  except  to  care  for  the 
])lant  and  buildings,  as  sufficient  funds  for  construction  work  were 
not  available. 

The  canal  and  locks  were  completed  and  opened  to  navigation  in 
1895.  There  yet  remains  the  building  of  the  land  wall  of  the  upper 
lock,  construction  of  three  sets  of  steps,  and  completing  the  pavmg 
and  grading  on  the  land  side  of  the  canal.  Provision  should  also  be 
made  for  blasting  out  some  obstructive  ledges  below  the  locks. 
About  8  feet  can  be  carried  at  low  water  through  the  locks.  An 
annual  rise  in  the  Columbia  River  takes  place  in  May,  June,  or  July, 
and  usually  reaches  a  stage  of  40  feet  above  low  water.  The  head  of 
navigation  for  boats  passing  tlie  locks  is  Big  Eddy,  about  4  miles 
above  The  Dalles.  No  logs  are  rafted  through  the  canal,  but  logging 
is  carried  on  extensively  between  Cascade  Locks  and  The  Dalles. 

The  downriver  commerce  through  the  locks  consists  of  wheat, 
flour,  miscellaneous  grain,  cattle,  horses,  wool,  and  country  produce. 
The  amount  of  this  commerce  was  17,687  tons,  valued  at  approxi- 
mately $1,060,600.  The  upriver  commerce  is  principally  general 
mercHandise,  machinery,  and  supplies,  and  during  the  year  amounted 
to  16,490  tons,  valued  at  approximately  $989,400. 

This  improvement  is  a  factor  in  regulating  freight  rates  to  all 
points  reached  by  steamers  using  the  canal  and  Iocks. 

The  amount  estimated  a's  a  profitable  expenditure  will  be  applied 
to  blasting  out  obstructions  below  the  locks  and  in  completing  the 
masonry  work.  The  proposed  work  is  not  necessarv  to  make  the  im- 
provement available,  out  is  essential  in  order  to  decrease  the  volu- 
metric capacity  of  the  upper  lock,  thus  shortening  the  time  of  lockage. 

Comparative  statement  of  traffic. 


Fiscal  year  ending  June  a(^ 


Tons. 


1900 17,710 

1901 22,426 

1902 19.710 

1903 36,181 

1904 31,967 

1906 ^ 35,166 

1906 f 46,884 

1907 53,770 

1908 54,964 

1909 34,168 


Estimated 
value. 


Number  of 
passengecB. 


30,680 

34,702 

52,720 

50,831 

76,971 

t2, 286, 125  64,403 

2,813,040  133,070 

3,226,200  89,2S9 

3,297,240  86,616 

2.050,000  70,482 
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July  1,  1908,  balance  unexpended $1, 489. 75 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 735. 90 

July  1,  1909,  balance  unexpended 753.85 

July  1,  1909,  outstanding  liabilities CaOO 

July  1,  1909,  balance  available 693. 85 

Amount  (estimated)  required  for  completion  of  existing  project 199, 260. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
July  1,  1909 105,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 1897. 

COLUMBIA  RIVER  BETWEEN  THE  FOOT  OF  THE  DALLES  RAPIDS  AND  THE 
HEAD   OF   CELILO   FALLS,   OREGON   AND   WASHINGTON. 

The  object  of  this  improvement  is  to  overcome  the  obstructions  in 
the  12  miles  between  the  foot  of  Threemile  Rapids  and  the  head  of 
Celilo  Falls.  There  are  four  principal  obstructions:  Threemile 
Rapids,  a  crooked  channel  1,500  feet  in  length,  narrow  and  obstructed 
hj  rocks  and  currents;  Fivemile  Rapids  (The  Dalles)  where  for  li 
miles  the  river  rushes  with  great  velocity  between  precipitous  walls  of 
basalt  150  to  300  feet  apart;  Tenmile  Rapids,  a  similar  gorge,  but 
only  one-half  mile  in  length;  Celilo  Falls,  with  a  sheer  fall  of  20  feet. 
The  total  fall  is  about  81  feet  at  low  water  and  60  feet  at  high  stages. 
It  can  not  be  navigated  at  any  stage. 

The  first  project  was  adopted  by  act  of  August  18,  1894,  and  con- 
templated tne  construction  of  a  boat  railway  capable  of  transporting 
boats  of  600  tons.  One  hundred  thousand  dollars  was  appropriatea 
for  purchasing  the  right  of  way  and  beginning  construction.  The  act 
of  June  3,  1896,  made  an  additional  appropriation  of  $150,000.  A 
preliminary  examination  and  survey  was  authorized  by  act  of  June  6, 
1900,  with  a  view  to  the  construction  of  a  canal  and  locks.  The 
report  submitted  under  this  act  is  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1901,  part  5,  page  3502,  and  proposes  tiie 
construction  of  a  short  canal  and  locks  around  The  Dalles^  or  Fivemile 
Rapids,  and  another  around  the  falls  at  Celilo,  with  mtermediate 
river  improvement,  at  an  estimated  cost  of  $3,969,371.  The  amount 
expended  on  previous  projects  prior  to  the  adoption  of  the  present 
project  was  $27,112.83. 

The  existing  project,  as  adopted  by  Congress  in  the  act  approved 
March  3,  1905,  provides  for  a  continuous  canal  on  the  Oregon  shore, 
between  the  pool  above  CeUlo  and  the  pool  below  Fivemile  Rapids, 
with  open  river  improvement  at  Threemile  Rapids.  As  subsequently 
modified  in  minor  details,  the  canal  will  have  a  depth  of  8  feet,  width 
of  65  feet  at  the  bottom,  and  length  of  8^  miles,  with  5  locks  300  feet 
by  45  feet  by  7  feet  over  miter  sills,  two  of  which  will  be  located  at 
the  lower  end  of  the  canal,  one  at  Fivemile  Rapids,  one  at  Tenmile 
Rapids,  and  one  at  Celilo  Falls.  As  modified,  the  estimated  cost  will 
be  $4,845,000. 

The  open  river  work  at  Threei^iile  Rapids,  which  was  included  in 
the  project,  has  been  previously  considered  completed,  but  investi- 
gations in  1908,  based  on  the  complaints  of  steamboat  men^  make  it 
apparent  that  further  work  will  be  required  in  order  to  furnish  a  safe 
channel  at  least  200  feet  in  width. 
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There  has  been  expended  on  the  work  at  Threemile  Rapids  ap- 
proximately $120,000,  and  it  is  estimated  that  the  additional  work 
ivill  cost  about  $45,000,  thereby  increasing  the  cost  of  the  Threemile 
Rapids  section  by  about  $15,000.  It  is  believed  this  increased  cost 
"will  not  necessitate  any  change  in  the  estimated  cost  of  the  project 
as  a  whole,  on  account  of  the  large  amount  estimated  for  engineer- 
ing, etc. 

The  amount  expended  on  the  present  project  to  the  end  of  the 
fiscal  year  was  $642,365.20,  of  which  $31,279.81  was  applied  to  sur- 
veying, preparing  plans,  etc.,  before  its  adoption.  There  has  been 
received  on  account  of  the  sale  of  blueprints  the  total  sum  of  $39.08. 
Under  contract  let  in  1904,  and  completed  in  March,  1908,  there 
"were  removed  50,970  cubic  yards  of  rock  from  the  rocky  ledges  in  the 
vicinity  of  Threemile  Rapids,  in  order  to  give  a  channel  at  least  10 
feet  deep  at  low  water  and  from  200  to  250  feet  wide.  Additional 
w^ork  may  be  necessary  at  this  locality  in  order  to  provide  a  safe 
channel  for  steamboats. 

Work  has  been  in  progress  during  the  year  imder  two  contracts, 
one  for  about  2,500  feet  of  canal  at  the  upper  end  and  one  for  the 
construction  of  a  second  section  about  14,000  feet  in  length  immedi- 
ately below  and  adjoining  the  first  section.  At  the  close  of  the  year 
the  former  contract  was  nearly  completed,  and  the  latter  contract  is 
about  35  per  cent  completed.  At  the  close  of  the  year  work  \mder 
these  contracts  was  entirely  suspended,  owing  to  the  summer  freshet, 
and  can  not  be  resumed  again  until  July  or  August. 

This  work  has  been  carried  on  under  continuing  contract  appro- 
priations, the  sundry  civil  act  of  March  4,  1909,  having  appropriated 
the  sum  of  $164,000,  which  was  the  balance  of  the  autnorization 
made  by  the  act  of  March  2,  1907. 

With  the  completion  of  the  contracts  now  in  force,  it  might  be 
stated  that  the  project  is  about  20  per  cent  completed,  but  no  advan- 
tages have  been  derived  from  the  expenditures,  except  the  benefit 
furnished  by  the  improvement  at  Threemile  Rapids.  The  variation 
of  the  water  surfaces  from  extreme  low  water  ana  extreme  high  water 
is  from  32  to  90  feet  at  different  points.  Boats  are  now^  operating 
between  Portland  and  Big  Eddy,  and  between  Celilo  and  Lewiston, 
265  miles  above  Celilo  on  the  Snake  River,  the  cargoes  being  trans- 

gorted  around  the  obstructions  between  Big  Eddy  and  CeUlo  by  the 
tate  Portage  Railroad,  thus  furnishing  water  competition  to  all 
intermediate  points  on  the  river. 

The  Open  River  Transportation  Company,  organized  for  the  pur- 
pose of  operating  boats  in  connection  with  the  State  Portage  Rail- 
road, has,  during  the  fiscal  year,  constructed  two  steamboats  with  a 
carrying  capacity  of  about  250  tons  each,  and  during  the  calendar 
year  1908  they  report  the  handl:  ig  of  approximately  4,056  tons  of 
merchandise,  farm  and  mill  machinery,  wheat,  and  farm  products, 
valued  at  Approximately  $207,685. 

The  influence  of  this  water  transportation  has  resulted  in  the 
reduction  of  freight  rates  between  competitive  railroad  points  up  to 
Celilo,  and  as  the  steamboat  service  on  the  upper  river  is  increased  a 
still  further  reduction  is  anticipated.  The  benefits  to  be  derived 
from  the  improvement  when  completed,  the  country  which  will  be 
affected,  and  the  probable  resources  to  be  developed  are  aU  described 
in  House  Document  No.  228,  Fifty-sixth  Congress,  second  session. 
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The  irrigation  projects  how  under  way  and  contemplated  should, 
within  a  few  years,  increase  the  farm  products  and  the  resultant 
traffic  to  very  large  quantities. 

The  amount  estimated  as  a  profitable  expenditure  will  be  applied 
to  further  work  under  contract,  and  it  is  recommended  that  the  work 
be  again  placed  on  a  continuing-contract  basis,  with  an  authorized 
expenditure  of  approximately  $1,000,000  per  year  until  the  work  is 
completed. 

The  Spokane,  Portland  and  Seattle  Railroad  has  completed  its 
bridges  over  the  Columbia  and  Willamette  rivers,  giving  entrance 
to  the  city  of  Portland,  and  making  a  new  transcontinentalline  along 
the  north  bank  of  the  Columbia,  connecting  with  the  Northern 
Pacific  at  Kennewick,  Wash. 

Comparative  statement  of  traffic  handled  by  Oregon  State  Portage  Railway  hetvoeen  Big 

Eddy  and  Celiu>,  Oreg. 


Calendar  year. 


1905. 
1906. 


Tons. 


3,058 
5,414 


Estimated 
value. 


1185,800 
237,900 


Calendar  year.  Tons.    ,  ^JJjnJ 


1907 '   4,000    S185.0I» 

1908 4,056     207,685 


July  1,  1908,  balance  unexpended $666, 765. 10 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 164, 000. 00 

Received  account  sales 24. 28 


830, 789. 33 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement        250, 2ia  28 

July  1,  1909,  balance  unexpended 580, 571. 06 

July  1,  1909,  outstanding  liabilities 38,000.00 

July  1,  1909,  balance  available 542, 571. 05 

July  1,  1909,  amount  covered  by  uncompleted  contracts 377, 173. 00 

Amount  (estimated)  required  for  completion  of  existing  project 3, 708, 392.  64 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  imexpended 
July  1,  1909 1,000,000.00 

COLUMBIA    RIVER    AND    TRIBUTARIES    ABOVE    CELIIX)    FALLS    TO    THE 
MOUTH    OF   THE    SNAKE   RIVER,  OREGON   AND   WASHINGTON. 

This  stretch  of  river  is  124  miles  long  and  can  be  navigated  at 
favorable  stages.  It  abounds  in  rapids  and  shoals,  which  are  ob- 
structed by  projecting  ledges,  isolated  bowlders,  etc.  Before  the 
days  of  railroads  the  Columbia  River  formed  the  main  highway  for 
commerce  between  the  inland  empire  and  tide  water,  but  navigation 
was  always  more  or  less  dangerous,  and  was  practically  suspended 
in  1882  on  account  of  the  construction  of  a  line  of  railroad  by  the 
Oregon  Railroad  and  Navigation  Company,  which  practically  par- 
alleled the  south  bank  and  reached  as  far  as  Riparia  on  the  Snake 
River,  about  72  miles  below  Lewiston. 

The  first  project  was  adopted  by  act  of  June  10,  1872,  and  in  1877 
was  modified  to  include  the  improvement  of  the  Snake  River.  This 
project  provided  for  the  improvement  of  the  most  troublesome  rapide 
by  the  removal  of  obstructing  reefs  and  bowlders,  and  in  this  work 
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approximately  $120,000  was  expended  up  to  the  time  of  the  suspen- 
sion of  navigation  in  1882. 

The  existing  project  is  based  on  the  survey  authorized  by  act  of 
March  3,  1905,  and  was  adopted  by  act  of  March  2,  1907.  "  It  pro- 
poses to  facilitate  navigation  by  the  removal  of  obstructing  bowlders 
and  ledges,  and  raking  the  gravel  shoals  in  order  to  'make  safe  and 
available  tne  channel  that  now  exists.  In  1907  the  state  legislature 
of  Washington  appropriated  the  sum  of  $25,000  for  expenditure  in 
the  vicinity  of  UmatiUa  Rapids,  in  order  to  expedite  the  work  under 
the  general  project. 

The  amount  expended  on  the  present  project  to  the  end  of  the  fiscal 
year  under  the  national  appropriation  was  $83,653.51,  and  under  the 
appropriation  by  the  State  of  Washington  $25,000, 

With  the  drifl  scow  previously  constructed  under  funds  appropri- 
ated by  the  State  of  Washington  the  work  of  blasting  out  obstructions 
at  Umatilla  Rapids  was  continued  when  conditions  were  favorable. 
The  stem-wheel  steamboat  under  construction  at  the  beginning  of  the 
year  was  completed  and  equipped  with  drilling  apparatus  and  appli- 
ances for  rakmg  shoals  and  put  into  commission  the  latter  part  of 
November.  Work  continued  until  May,  when  operations  were  sus- 
pended owing  to  high  w^ater.  During  the  year  1,047  cubic  yards  of 
rock  were  removed  from  Umatilla,  Biggs,  and  Homly  rapids,  and  537 
drags  were  made  at  Biggs  and  Homly  rapids. 

The  work  accomplished  has  resulted  in  improving  the  channel 
through  some  of  the  most  troublesome  shoals,  mainly  Umatilla  and 
Homly  rapids,  and  has  lessened,  to  some  extent,  the  dangers  that 
previously  existed.  During  the  summer  months  the  river  is  in 
freshet,  and  the  extreme  variation  of  the  water  surfaces  at  that  time 
is  about  34  feet  above  low  water.  The  head  of  low-water  navigation 
for  boats  using  this  portion  of  the  stream  is  at  Asotin,  on  the  Snake 
River,  269  miles  above  Cehlo,  and  approximately  473  miles  from  the 
sea.  On  higher  stages  boats  ascend  tne  Snake  Kiver  as  far  as  Pitts- 
burg Landing,  a  farther  distance  of  about  70  miles.  There  is  no  log- 
ging on  this  stretch  of  river. 

During  the  previous  year  there  was  but  one  small  steamboat  oper- 
ating on  the  river  between  Celilo  and  the  mouth  of  the  Snake  River. 
During  the  past  year  the  Open  River  Transportation  Company  con- 
structed two  light-draft,  powerful  steamboats,  the  Inland  Emmre  and 
Twin  Cities,  and  these  two  boats  are  now  being  operated  oetween 
Celilo  and  Lewiston  in  conjunction  with  steamers  between  Portland 
and  Big  Eddy.  The  cargoes  are  broken  at  Big  Eddy  and  at  Celilo  and 
are  transported  around  the  obstructions  between  these  two  points 
by  the  State  Portage  road. 

The  freight  rates  charged  by  these  boats  on  shipments  from  Port- 
land, Oreg.,  to  Lewiston,  Idaho,  are  on  an  average  about  20  per  cent 
less  than  the  rates  charged  for  shipments  by  rail. 

The  amount  estimated  as  a  profitable  expenditure  for  the  fiscal  year 
1911  is  to  be  applied  to  extending  the  benefits  by  continuing  the  work 
of  removing  oDstructions.  With  the  new  plant  now  available,  and 
with  ample  funds  to  operate  it,  better  results  may  be  expected.  It  is 
therefore  essential  that  the  whole  amount  be  appropriated. 

A  description  of  the  earlj-  conditions  will  be  found  in  the  Annual 
Report  of  the  Chief  of  Engmeers  for  1877,  page  1036,  and  the  report 
of  examination  and  survey  for  present  project  is  printed  as  House 
Document  No.  440,  Fifty-ninth  Congress,  second  session. 
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FEDERAL  APPBOPRIATION. 


July  1,  1908,  balance  unexpended $86, 948. 90 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      49,602.41 

July  1,  1909,  balance  unexpended 36, 346. 49 

July  1,  1909,  outstanding  liabilities 2, 080. 00 

July  1 ,  1909,  balance  available 34, 266. 49 

Amount  (estimated)  required  for  completion  of  existing  project 280, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
July  1,  1909 90, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4,  1897. 

STATE   APPROPRIATION. 

July  1,  1908,  balance  unexpended $11, 840. 34 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment        11,  840. 34 

SNAKE   BIVEB,  OBEQON,  WASHINGTON,  AND   IDAHO. 

The  portion  of  the  river  under  improvement  extends  from  its 
junction  with  the  Columbia  to  Pittsburg  Landing,  a  distance  of  about 
216  miles.  The  upper  portion  runs  through  a  moimtainous  country 
and  is  much  obstructed  by  gravel  shoals,  ledges  of  bed  rock,  bowlders, 
and  numerous  rapids.  The  country  through  which  the  river  passes, 
between  Riparia  and  its  mouth,  is  more  open,  but  navigation  is  diffi- 
cult, owing  to  the  swift  current  and  numerous  rapids.  Some  of  the 
channels  through  the  rapids  are  narrow  and  crooked,  and  before 
improvement  were  practically  impassable  at  low  water,  owing  to  the 
rocky  ledges,  gravel  shoals,  and  bowlders.  The  Snake  and  Columbia 
rivers,  in  early  days,  formed  the  natural  highway  for  the  traffic  be- 
tween the  inland  empire  and  the  Pacific  coast,  and  navigation  on  the 
Snake  River,  notwithstanding  the  diihculties,  continued  until  the 
completion  of  the  railroad  to  Riparia  in  1882,  after  which  boats 
abandoned  the  river  below  that  point. 

A  detailed  description  of  the  river  prior  to,  and  during,  the  early 
years  of  improvement  will  be  foimd  in  the  Annual  Report  of  the 
Cliief  of  Engineers  for  1880,  page  2293,  and  1891,  page  3212. 

In  1877  a  project  was  approved  for  removing  reers  and  bowlders 
and  for  scraping  gravel  bars  in  the  Columbia  and  Snake  rivers 
between  Celilo,  Oreg.,  and  Lewiston,  Idaho,  a  distance  of  263  miles, 
at  an  estimated  cost  of  $132,000.  Since  1882  operations  on  the 
Snake  River  have  been  confined  to  the  stretch  above  Riparia.  In 
1892  the  project  was  extended  to  include  the  improvement  of  the  7 
miles  of  river  between  Lewiston,  Idaho,  and  Asotin,  Wash.,  and  the 
act  of  June  13,  1902,  further  provided  for  extending  the  unprovement 
to  Pittsburg  Landing.  The  project  now  provides  For  completing  and 
maintaining  the  improvement  between  Lewiston  and  Riparia,  with 
a  view  to  obtaining  a  low  water  depth  of  5  feet,  by  means  of  blasting, 
dredgmg,  raking,  and  by  contraction  works,  and  for  general  unprove- 
ment up  to  Pittsburg  Landing.  The  work  between  Riparia  and 
PittsburgLanding  is  based  on  surveys  made  in  1900,  1902,  and  1906, 
between  Kiparia  and  Lewiston,  between  Lewiston  and  Imnaha  River, 
and  between  Imnaha  River  and  Pittsburg  Landing,  at  an  estimated 
cost  of  $23,000,  $33,690,  and  $15,000,  respectively. 
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In  1907  the  Washington  state  legislature  appropriated  $100,000 
for  expenditure  between  Riparia  and  the  moutn.  This  action  was 
the  result  of  a  general  disposition  to  revive  navigation  below  Riparia 
and  utilize  the  State  Portage  road,  which  was  built  in  1905,  around 
the  obstructions  in  the  Columbia  between  Celilo  and  Big  Eddy.  The 
project  of  this  portion  of  the  river,  which  was  formulated  for  the 
special  purpose  of  expending  the  above-mentioned  appropriation, 
is  based  on  the  survey  made  in  1897,  and  is  a  continuation  of  general 
open  river  work. 

The  amount  expended  on  the  original  and  modified  projects  to  the 
close  of  the  fiscal  year  was  $262,003.99,  under  the  national  appropria- 
tion, and  $74,164.06  under  appropriation  made  by  the  ^tate  of 
Washington. 

There  has  been  received  from  miscellaneous  sources,  on  account  of 
sales,  $825.70. 

Operations  during  the  past  year  have  been  carried  on  by  the  dredge 
WdtUywaj  belonging  to  the  United  States,  and  by  two  drill  scows 
previously  constructed  under  state  futids.  The  dredge  Wallowa 
operated  both  above  and  below  Riparia,  the  two  drill  scows  being 
confijied  to  work  below  Riparia.  Owing  to  severe  weather  and  ice 
gorges,  both  drill  scows  were  wrecked  in  January,  one  being  a  total 
loss,  and  the  other  picked  up  and  towed  back  with  little  damage. 
A  total  of  3,482  cubic  yards  of  rock  were  removed  from  the  different 
reefs  and  rapids  below  Riparia,  and  1,485  tons  of  stone  were  placed 
in  the  dam  at  Slaughterhouse  Rapids,  just  above  Lewiston. 

The  work  done  has  resulted  m  providing  a  low-water  channel 
between  Lewiston  and  Riparia  of  about  40  inches,  in  greatly  improv- 
ing the  conditions  above  the  latter  point,  and  in  makmg  a  safer  and 
more  available  channel  below  Riparia  for  all  except  extreme  low 
stages. 

The  Snake  River  is  in  freshet  during  the  summer  months  from 
melting  snow  in  the  mountains,  and  during  these  freshets  the  varia- 
tion of  the  water  levels  is  usually  about  20  feet.  The  head  of  naviga- 
tion, during  proper  stages,  is  at  Pittsburg  Landing,  about  216  mfles 
above  the  mouth,  but  only  intermittent  trips  are  made  to  that  point, 
regular  traffic  being  carried  on  only  as  far  up  as  Lewiston.  There  is 
no  logging  or  rafting  on  the  Snake  River,  but  logs  are  floated  down 
the  Clearwater  River  to  the  mills  near  Lewiston. 

The  Open  River  Transportation  Company,  a  corporation  organized 
for  the  purpose  of  navigating  the  river,  is  now  operating  a  line  of 
boats  between  Portland,  Oreg.,  and  Big  Eddy,  and  have  constructed 
two  powerful,  light-draft  boats,  the  Iruand  rJmpire  and  Twin  Cities, 
for  use  on  the  upper  river.  These  latter  boats  run  between  Le\\Tston 
and  Celilo,  and  exchange  cargoes  with  the  lower  river  boats  by  means 
of  the  State  Portage  road  between  Celilo  and  Big  Eddy. 

The  Oregon  Railroad  and  Navigation  Company,  which  in  former 
years  operated  boats  between  Lewiston  and  Kiparia,  partially  aban- 
doned the  use  of  the  rivet-  on  completion  of  their  railroad  along  the 
north  bank  to  Lewiston  during  the  past  year,  but  owing  to  the  Keen 
competition  set  up  by  the  new  line  of  boats  they  are  again  operating. 
The  commerce  transported  on  the  Snake  River  during  the  fiscal 
year  amounted  to  46^325  tons,  and  consisted  principally  of  farm  and 
mill  machinery,  gram,  fruit,  and  general  merchandise,  valued  at, 
approximately,  $1,251,335. 
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The  reestablishment  of  water  transportation  between  Lewiston  and 
Portland  has  resulted  in  a  reduction  in  freight  rates  of  about  20  per 
cent  between  those  points. 

The  amount  estimated  as  a  profitable  expenditure  for  the  next 
fiscal  year  will  be  applied  to  the  removal  of  obstructions,  for  mainte- 
nance and  improvement,  and  the  proposed  work  is  essential  in  order 
to  make  the  improvement  available. 

For  earlier  reports  on  examinations  and  surveys,  attention  is 
invited  to  Annual  Reports  of  the  Chief  of  Engineers  for  1877,  page 
1036;  1882,  page  2716;  and  1885,  page  2440.  Reports  of  survej^ 
covering  several  sections  now  under  improvement,  with  estimates 
of  cost,  will  be  found  in  the  annual  reports  as  follows:  Between 
Riparia  and  the  mouth,  1898,  page  3013;  between  Riparia  and  Lewis- 
ton,  1901,  page  3525;  between  Lewiston  and  the  mouth  of  Ininaha 
River,  1903,  page  2246;  between  Imnaha  River  and  Pittsburg  Land- 
ing, 1906,  page  1986. 

■ 

Comparative  statement  of  traffic  catried  on  Columbia  River  above  Celilo  and  on  Snake 

River  during  year  ending  December  Sl^  1908. 


Calendar  year. 


Cohimbia   ,    o__^^ 


1809 

Tons. 

Tons. 

...  

1900 1 

1901 

— ....... 

1902 

1903 

1904 

:::::::*:' 

1906 

1906 - 

1907 

7,776 

39,228 
46,325 

1908 

1,349 

' 

Total. 


Tont. 

46,654 

35,920 

36,723 

37,824 

44,379 

43,547 

28,380 

71,566 

47,004 

47,674 


Estiinated 
vahxe. 


S1,7W,«77 
1,191,900 
2,671,882 
1,880,300 
1.296,750 


FEDERAL  APPROPRIATION. 

July  1, 1908,  balance  unexpended $4, 258. 38 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 1 5,000.00 

9, 258. 38 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement ' 3, 892. 26 

July  1,  1909,  balance  unexpended 5, 366. 12 

July  1,  1909,  outstanding  liabilities 278. 00 

July  1,  1909,  balance  available 5, 088. 12 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 15, 000. 00 

Submitted  in  compliance  with  requirements  of  simdry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


STATE   APPROPRIATION. 


July  1, 1908,  balance  unexpended $52, 622. 69 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      26,786.75 

July  1, 1909,  balance  unexpended 25, 835. 94 

July  1, 1909,  outstanding  liabilities 337. 00 


Julyl,  1909,  balance  available 25,498.94 
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BELLINGHAM    HARBOR,    WASHINGTON. 

Following  is  the  report  of  the  Board  of  Engineers  on  a  recent  sur- 
vey, in  which  the  Chief  of  Engineers  concurs,  printed  in  House  Docu- 
ment No.  1161,  Sixtieth  Congress,  second  session: 

Board  of  Enoinbbbs  for  River8  and  Harbobs, 

WaskingUmt  D,  C,  June  8, 1908m 

Respectfully  returned  to  the  Chief  of  En^ineeis,  U.  S.  Army. 

In  tne  report  on  preliminary  examination  it  was  explained  that  in  1905  the  Whatcom 
Creek  waterway  was  dredged  by  the  United  States  to  a  depth  of  12  feet,  but  that  thia 
deptii  has  been  found  insufficient  for  the  needs  of  the  port. 

The  district  officer  sui^ests  as  a  suitable  improvement  the  dredging  of  the  waterway 
to  provide  an  actual  deptn  of  26  feet  in  the  outer  portion  of  the  waterway,  and  an  actual 
depth  of  18  feet  in  the  inner  portion,  which  he  estimates  will  cost  |92,250.  He  be* 
lieves  that  the  commerce  of  tne  locality  is  of  sufficient  importance  to  justify  the  ex- 
penditure required  on  condition  that  the  local  interests  do  all  necessary  bulkheading 
at  their  own  expense  and  construct  a  wharf  along  the  waterway,  and  he  believes  that 
the  expenditure  of  any  funds  appropriated  should  be  made  conditional  upon  satisfiu:- 
tory  provision  bein^  inade  for  tneir  construction  prior  to  the  commencement  of  actual 
dr^ging.  The  division  engineer  also  suggests  certain  conditions,  with  a  view  to  pro- 
moting the  efficiency  of  the  harbor  and  equitably  apportioning  the  expense. 

The  reclamation  of  the  tidal  flats  adjoining  the  waterway  and  the  construction  of 
suitable  wharves  are  desirable  adjuncts  to  the  proposed  improvement  and  will  greatly 
add  to  the  value  of  the  improvement.  The  deposition  of  the  dredged  material  Behind 
suitable  bulkheads  on  either  side  of  the  proposed  waterway  will,  to  a  limited  extent 
raise  the  adjoining  areas  and  render  them  more  available  for  terminal  and  other  uses 
and  is  the  logical  and  natural  place  for  the  deposition  of  this  material,  and  it  is  prob* 
able  that  if  the  material  is  so  deposited  the  cost  of  the  work  will  be  much  less  than 
with  any  other  method  of  disposal.  The  reclamation  of  the  land  in  this  manner  will 
largely  mcrease  its  value  to  the  individual  owners  and  also  to  the  city,  and  it  is  emi- 
nently proper,  therefore,  that  the  city  or  the  individual  owners,  or  both,  should  bear 
a  just  proportion  of  the  expense,  and  that  the  adoption  of  the  improvement  should  h% 
made  conditional  upon  the  United  States  being  given  the  right  to  deposit  the  dredged 
materiid  upon  the  adjacent  areas,  as  will  be  for  the  best  interests  of  the  work.  It  is 
further  considered  proper  that  the  individual  property  owners  or  the  city  should  do 
the  necessary  bulluieMing,  and  that  they  should  construct  the  proposed  wharves 
along  the  waterway,  and  that  these  whwes  should  be  made  available  for  the  free  use 
of  commerce .  Under  these  conditions  the  Board  wees  with  the  district  officer  and  the 
division  engineer  in  considering  the  project  a  worthy  one,  and  it  therefore  recommends 
the  approval  of  the  project  presented  by  the  district  officer  on  the  following  conditions: 

That  the  United  States  shall  be  under  no  expense  for  the  construction  of  hyaSk* 
heads,  groins,  or  filling,  and  that  before  any  of  the  appropriation  shall  be  available 
for  expenditure,  or  any  contract  let  for  we  improvement,  satisfactory  provision 
shjill  be  made,  to  be  approved  by  the  Secretary  of  War,  that  in  the  prosecution  and 
completion  of  the  work  of  chedging  said  channel  the  cost  and  charges  for  the  con- 
struction of  the  necessary  bulkheads  and  groins^  or  for  necessary  filling,  will  be  fur- 
niahed  upon  demand  of  the  United  States  engineer  in  charge,  and  the  design  and 
location  of  said  bulkheads  and  groins  shall  be  subject  to  his  supervision;  and  that 
the  United  States  shall  have  the  right  to  deposit  upon  the  lands  adjacent  to  the  water- 
way all  the  material  excavated  therefrom,  and  that  all  filling  which  may  be  done 
by  otiber  parties  shall  be  in  accordance  with  plans  and  specifications  to  be  approved 
by  the  Secretary  of  War. 

For  the  Board. 

D.  W.  Lock  WOOD, 
Colonel,  Corr>8  of  Engineers  J 
Senior  Member  of  the  Board. 

The  commerce  of  the  port  is  considerable,  and  the  records  show  an 
increase  from  87,118  tons  in  1902  to  341,299  tons  in  1906,  the  value 
of  which  is  given  a.s  $9,990,864. 

S.  Rep.  627,  61—2 42 
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QBAYS    HABBOB     (iNNEB    POBTION)     BETWEEN     ABEBDEEN     AND    THE 
ENTBANCE  TO  SAID  HABBOB,  AND  CHEHALIS  BIVEB,  WASHINGTON. 

There  are  two  .main  channels  traversing  the  inner  or  eastern  part 
of  Grays  Harbor  from  east  to  west — the  Nortfi  and  South  channels. 
There  was  also  formerly  a  Middle  channel  connecting  the  North 
and  South  channels.  Tne  South  channel  is  shoal  and  is  but  little 
used.  The  North  channel  is  used  by  all  ocean-going  vessels  enter- 
ing the  harbor.  There  are  two  shoals  in  the  Norm  channel,  one 
about  2i  miles  below  Hoauiam  and  one  between  Hoquiam  and 
Aberdeen.  The  ruling  depth  over  these  shoals  was  originally  8  feet 
at  mean  low  water.     The  channel  widths  were  ample. 

The  Chehalis  River  is  in  the  southwestern  part  of  Washington.  It 
has  a  westerly  course  and  empties  into  Grays  Harbor  Bay  at  its 
eastern  extremity. 

From  the  mouth  to  Montesano,  15  miles,  there  is  about  10  feet  of 
water  at  high  tide.  From  Montesano  to  Elma,  16  miles,  there  is 
generally  sufficient  water  for  light-draft  boats.  There  is  practically 
no  navigation  above  Elma,  and  no  regular  boats  go  above  Montesano. 
The  river  is  used  extensively  for  floating  saw  logs. 

The  original  project  for  the  inner  harbor,  adopted  by  Congress 
July  13,  1892,  provided  for  the  construction  of  piles,  brush,  and  stone 
dikes  to  partly  close  up  the  South  and  Middle  channels  and  concen- 
trate the  flow  of  water  in  the  North  channel,  thereby  increasing  the 
depth  of  water  by  scour.  The  shoals  above  and  below  Hoquiam 
were  to  be  dredged  to  a  depth  of  16  feet  at  half  tide. 

The  amount  expended  prior  to  operations  under  existing  project 
was  $93,999.06. 

The  original  project  for  Chehalis  River,  adopted  by  Congress 
August  2, 1882,  contemplated  the  removal  of  snags  and  other  obstruc- 
tions which  may  accurnulate  in  the  portion  of  the  river  regularly 
used  by  boats.    The  estimated  cost  is  mdefinite. 

The  existing  project  adopted  by  the  river  and  harbor  act  of  March 
2f  1907,  provides  for  a  channel  200  feet  wide  and  18  feet  deep  at  mean 
lower  low  water  from  Cosmopolis  to  deep  water  below  Hoquiam,  and 
removing  sna^  from  the  Cnehalis  River,  at  an  estimated  cost  of 
S187,500.  This  nlan  is  printed  in  House  Document  No.  507,  Fifty- 
ninth  Congress,  nrst  session. 

Report  on  examination  and  survey  of  the  Chehalis  River,  made  in 
compliance  with  the  river  and  harbor  act  of  March  2,  1907,  was 
published  in  House  Document  No.  1125,  Sixtieth  Congress,  second 
session. 

To  Jime  30,  1909,  $252,864.77  had  been  expended  under  the  above 
project  for  Grays  Harbor,  inner  portion,  of  wnich  $20,440.38  was  ap- 
plied to  maintenance  of  dikes  and  for  surveys. 

Two  middle  dikes  and  a  protecting  sill,  with  an  aggregate  length  of 
13,986  feet,  had  been  constructed  in  the  inner  harbor,  and  six  nigh- 
tiae  dik€M9,  with  an  a^egate  length  of  1,476  feet,  had  been  con- 
structed in  the  Chehalis  River.  The  depth  of  water  over  the  shoals 
in  the  inner  harbor  was  increased  about  2  feet  and  over  the  shoals 
in  the  Chehalis  River  from  2^  to  7  feet,  but  these  depths  were  not 
permanent. 

The  dredging  work  under  the  existing  project  was  done  by  contract. 
It  was  commenced  December  16,  1907,  and  the  total  quantity  of 
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material  removed  was  1,200,000  cubic  yards.  The  quantity  removed 
during  the  fiscal  year  was  300,000  cubic  yards.  The  contract  was 
completed  on  August  24,  1908. 

The  project  was  partially  completed  with  the  funds  available,  but 
the  channel  secured  is  not  of  the  full  width  contemplated  by  the  act 
of  March  2,  1907.  It  is  expected  to  obtain  the  full  project  width 
by  operating  the  new  dredge  Oregon  with  funds  provided  by  the  river 
and  narbor  act  approved  March  3,  1909. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  over  the 
shoals  below  Aberdeen  at  mean  lower  low  water  was  about  18  feet. 

The  maximum  draft  that  could  be  carried  June  30,  1907,  at  mean 
low  water  at  Montesano  was  about  5^  feet. 

The  tidal  variation  is  8^  feet  in  the  inner  harbor  and  7  feet  in  the 
OhehaUs  River. 

The  commerce  benefited  by  this  improvement  consists  very  largelv 
of  floating  and  towing  logs  and  carrying  lumber  in  sailing  vessels 
and  steam  schooners. 

The  appropriation  recommended  will  be  applied  to  maintenance  of 
existing  works. 

Exports  and  imports. 


Calendar  year. 


1808 
1809 
1900 
1901 
1902 
1903 


Tons. 


2,730 
2,232 
4,376 
5,706 
3,529 
4,972 


Value. 


Calendar  year. 


1293,610 
362,316 
132,167 
200,264 
157,532 
189,150 


1904 6,687 

1906 17,195 

1906 11,667 

1907 ,  9,414 

1908 1  38,004 


Tons. 


Vahie. 


8248,825 
650,428 
778,574 
687,708 
505,718 


No  definite  information  of  reduction  of  freight  rates  on  account  of 
the  improvement  has  been  received. 

July  1,  1908,  balance  unexpended $92,404.73 

Amount  idlotted  from  appropriation  by  river  and  harbor  act  approved 

March  3, 1909 25,000.00 

Received  from  sales 27. 00 

117, 431. 73 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      88, 268. 66 

July,  1,  1909,  balance  unexpended 29, 163. 17 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balimce  unex- 
pended July  1, 1909 16.000.00 

Report  on  a  recent  survey  of  Chehalis  River  is  printed  in  House 
Document  No.  1125,  Sixtieth  Congress,  second  session.  Following 
is  the  report  of  the  Board  of  Engineers,  in  which  the  Chief  of  Engi- 
neers concurs: 

Board  or  Enqinbirs  fob  Rivers  and  Harbors, 

Washington,  D.  C,  June  8,  1908, 

Respectfully  retiumed  to  the  Chief  of  Engineers,  U.  8.  Army. 

The  act  of  March  2,  1907,  in  the  item  appropriating  funds  for  the  improvement  of 
Grays  Harbor,  inner  portion,  and  Chehabs  River,  durected  a  survey  and  estimate, 
with  a  view  to  the  improvement  of  Chehalis  River  up  to  Montesano  b^r  the  removal  of 
bars.  The  within  report  of  the  district  officer  on  this  subiect  containa  a  statement 
of  the  commerce  of  tne  locality  which  will  be  benefited  Dy  the  improvement  con- 
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templated  by  the  act,  and  an  estimate  of  cost,  amounting  to  $36,000,  far  dredging  a 
channel  6  feet  deep  at  mean  low  water  up  to  Montesano,  in  addition  to  which  certain 
dike  work  will  be  re<)uired  at  an  estimated  cost  of  $6,000,  which,  with  suitable  allow- 
ance for  contin^ncies,  makes  the  total  cost  of  the  improvement  approximately 
$50,000.  The  district  officer  believes  the  improvement  or  the  stream  to  this  extent 
is  justified  by  the  present  and  prospective  commerce  to  be  benefited,  and  in  this 
opinion  the  division  ens^ineer  concurs,  but  believes  that  the  dredging,  if  authorized, 
should  be  done  by  the  hydraulic  dredce  now  under  construction  at  rortland  for  use 
on  the  coast  harbors  of  Or^on  and  Wasnington. 

An  examination  of  the  Chehalis  River  to  Montesano  was  made  in  1905,  complying 
with  the  requirements  of  the  river  and  harbor  act  of  that  year,  and  the  report  on  that 
examination  came  before  the  Board  of  Engineers  for  Rivers  and  Harbors  for  review 
in  accordance  with  law.  In  connection  with  its  investigations  the  Board  held  a  public 
hearing  in  regard  to  this  subject,  and  carefully  considered  the  desires  of  local  interests 
as  expressed  in  a  written  statement  from  me  Montesano  committee  appointed  to 
explam  this  matter  to  the  Board .  In  that  statement  it  was  re<j[uested  that  the  Govern- 
ment provide  a  channel  12  feet  deep  at  mean  low  water,  which,  in  view  of  the  com- 
paratively small  commerce  to  be  benefited  and  the  probable  large  expense  of  the 
work,  the  Board  was  constrained  to  report  as  being  inadvisable. 

The  district  officer  states  that  local  interests  now  desire  a  channel  6  feet  deep  at 
mean  low  water,  as  contemplated  by  his  estimate.  Such  a  channel,  which  would 
give  14)  feet  at  average  hi^h  water,  would  provide  facilities  sufficient  to  permit  the 
use  of  light^raft  ocean-going  vessels  at  favorable  tides.  The  estimated  cost  of  the 
improvement  is  not  excessive,  considering  the  value  which  it  will  be  to  present  and 
prospective  commerce,  and  the  Board- concurs  with  the  district  officer  and  the  di vision 
engineer  that  an  improvement  to  the  extent  contemplated  by  the  district  officer  is 
advisable.  While  it  would  appear  advisable  in  the  interests  of  economy  to  use  a 
government  dredge  if  one  becomes  available,  the  Board  does  not  believe  that  the 
authorization  of  die  work  should  be  made  contingent  upon  this  method. 

For  the  Board: 

D.  W.  Lock  WOOD, 
Colonel f  Corvs  of  Engineers, 
Senior  if  ember  of  the  Board. 

HAMMEBSLEY  INLET,  PUGET   SOUND,  WASHINGTON. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  213, 
Sixty-first  Congress,  second  session.  Following  is  the  letter  of  the 
Chief  of  Engineers  submitting  the  same : 

War  Department, 
Office  of  the  Chief  of  ENGiNsssa, 

Washington,  December  t,  1909. 
Sir:  I  have  the  honor  to  submit  herewith,  for  transmission  to  Goi^ress,  reports  of 
May  3  and  October  22, 1909,  with  map,  by  Maj.  G.  W.  Kutz,  Corps  of  £imneei8,  upon 
preliminary  examination  and  survey,  respectively,  of  Hammersley  Inlet,   Pvq^ 
Sound,  Washington,  authorized  by  the  river  and  harbor  act  of  March  3,  1909. 

A  plan  for  improvement  to  provide  a  channel  150  feet  wide  and  9  feet  deep  from  the 
entrance  of  the  mlet  up  to  Shelton  by  dredging,  at  an  estimated  first  cost  oi  $9,000,  is 
presented.    Little  or  no  maintenance  will  probably  be  required. 

1  concur  in  the  opinion  of  the  diartjict  officer,  the  division  engineer,  and  the  Board  of 
Engineers  for  Rivers  and  Harbors  that  the  locality  is  worthy  of  improvement  by  the 
General  Government  as  proposed. 

No  question  of  terminal  facilities,  develoi)ment  of  water  power,  or  similar  subjects 
are  involved  in  the  consideration  of  this  project. 

Very  respectfully,  W.  L.  Marshall, 

Chief  of  Bngineers,  U,  8,  Army, 
The  Secretary  of  War. 

The  mouth  of  this  inlet  lies  about  10  miles  north  of  Olympia. 
From  its  mouth  to  Shelton,  distant  about  7  miles,  the  inlet  is  nar- 
row, and  has  very  much  the  appearance  of  a  river.  Above  Shelton 
the  inlet  bends  snarply  to  the  right  and  rear,  and  becomes  consid- 
erably wider,  but  the  only  part  that  is  used  as  a  commercial  waterway 
is  the  reach  between  Shelton  and  the  mouth.     For  the  greater  part 
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of  this  distance  there  is  from  10  to  14  feet  of  water,  but  there  are 
three  shoals  near  the  mouth  with  from  4^  to  6  feet  of  water  over  them 
at  low  tide. 

The  only  town  on  the  inlet  is  Shelton,  which  has  a  population  of 
about  1,500.  From  Shelton  a  logging  road,  with  32  miles  of  main 
line,  extends  westward  and  northward. 

The  principal  conmierce  of  the  inlet  consists  in  the  towing  of  logs 
brought  down  by  the  railroad  and  dumped  into  tide  water  at  Shelton. 
Here  they  are  formed  into  rafts  and  towed  to  various  mills  on  Puget 
Sound.  It  is  estimated  that  200  rafts  were  towed  out  of  the  imet 
during  1908.  The  tugs  engaged  in  this  traflBc  draw  from  8  to  14  feet 
of  water,  and  consequently  can  enter  the  inlet  only  when  the  tide  is 
favorable. 

Approximately  115,000,000  feet  of  logs  were  towed  out  in  1908, 
the  value  of  which  was  from  S8  to  $9  a  tnousand.  The  logs  are  sold 
by  the  Log^g  Company  at  Shelton,  towing  bein^  done  by  the  mills, 
«o  that  the  miprovement  will  not  be  solely  m  the  mterest  of  the  Jjog" 
ging  Company. 

The  Shelton  Transportation  Company  operates  a  boat  between 
Shelton  and  Olympia,  making  two  round  trips  each  day.  It  is 
stated  that  dunng  1908  this  boat  carried  27,000  passengers  and 
7,000  tons  of  freight. 

OLTMPIA   HABBOR,  WASHINGTON. 

The  foUowing  is  printed  in  Rivers  and  Harbors  Committee  Docu- 
ment No.  5,  Sixty-f&st  Congress,  second  session: 

Board  of  Engineers  for  Rrv^ERS  and  Harbors, 

Washington,  D.  C,  March  9, 190S. 

General:  1.  Complying  with  the  following  resolution — 

**Ruolved  by  the  Committee  on  Rivers  and  Harbors  of  the  House  of  Representatives, 
That  the  Board  of  £iu:ineerB  on  Riven  and  Harbors,  created  by  tiie  act  of  June  thir- 
teenth, nineteen  hundred  and  two,  be,  and  it  is  hereby,  requested  to  further  consider 
the  examinations  and  surveys  for  the  improvement  of  tne  following-named  rivers  and 
harbors,  and  to  report  its  conclusions  thereon:  *  «  *  Olympia  Harbor,  Washing- 
ton, *  *  ♦" 
the  Board  has  the  honor  to  submit  the  foUowinj^: 

.  2.  The  report  referred  to  in  the  resolution  is  published  as  House  Document  No. 
406,  Fifty-ninth  Congress,  first  session,  and  was  made  in  compliance  with  the  river 
and  harbor  act  of  March  3, 1905.  It  proposes  the  construction  of  a  channel  on  the  west 
side  of  the  harbor,  paralleling  the  west  harbor  line,  extending  from  deep  water  to  a 
point  opposite  the  Olympia  Manufacturing  Company's  plant,  where  a  turning  basin, 
800  feet  long  and  400  feet  wide,  was  proposed,  all  to  a  aeptn  of  12  feet  below  mean  lower 
low  water,  at  a  cost  of  $58,000  and  $1,160  annually  for  maintenance.  The  purpose  of 
the  proposed  improvement  was  to  render  it  possible  for  vessels  to  reach  manufacturing 
industnee  located  along  the  western  shore  of  the  harbor. 

3.  The  report  of  the  district  officer  on  the  survey  of  the  harbor  indicated  a  consid- 
^eiable  decline  in  the  water-borne  commerce  of  the  port  in  recent  years,  and  the  latest 
official  census  report  showed  a  loss  in  population  in  the  preceding  ten  years.  In  view 
of  these  facts,  and  for  other  reasons  stated  in  its  report  reviewing  that  of  the  district 
•officer,  the  Board  concluded  that  Olympia  Harbor  was  not  worthy  of  farther  d^^op- 
ment  than  was  contemplated  by  the  exlstiiig  project. 

4.  With  a  view  to  carryring  out  the  purposes  of  the  resolution,  and  becoming  pezson- 
ally  informed  of  the  physical  and  commercial  conditions  at  this  port,  the  Board,  on 
January  24,  1908,  through  a  committee  of  its  members,  made  an  inspection  of  the 
harbor  and  of  the  chy  of  Olympia,  and  held  a  public  hearing  with  reference  to  the 
questions  involved.  While  no  census  of  the  population  has  been  taken  by  actual 
count  since  1900,  indirect  evidence  offered  at  tne  public  hearing,  such  as  a  hi^ 
increase  in  the^  number  of  incandescent  lights  in  use  in  residences,  an  expansion  an 
post-office  receipts,  a  material  increase  in  street-car  receipts,  also  in  the  nuniber  and 
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and  the  amount  of  personal  bank  accounts,  and  in  the  school  census,  appears  to 
substantiate  the  claims  of  interested  persons  that  the  population  of  Olympia  nas  con- 
siderably increased  since  the  last  official  census  was  tsucen. 

6.  The  records  of  the  commerce  of  the  port  show  a  material  increase  both  in  amount 
and  value  since  the  former  report.  The  tonnage  was  then  reported  as  22,899  tons, 
valued  at  $675,540,  while  for  1906  it  amounted  to  82,295  tons,  valued  at  $3,407,167,  an 
increase  of  260  per  cent  in  quantity  and  404  per  cent  in  value.  If  the  estimate  for 
1904  be  rejected^as  erroneous  on  account  of  incomplete  rettuns,  and  the  record  of  the 
preceding  or  succeeding  year  be  taken  as  a  basis  of  comparison,  there  is  still  a  very 
substantial  increase  shown. 

6.  The  principal  development  in  the  commercial  situation  at  this  harbor  since  the 
original  project  was  laid  out  has  been  the  establishment  of  a  number  of  indufltiial 
plants  on  the  west  shore  of  the  harbor,  this  site  being  chosen  on  account  of  the  posai- 
oility  of  both  rail  and  water  connections.  These  interests  now  represent  a  laise 
proportion  of  the  commerce  of  the  port,  and  thev  are  handicapped  by  not  bein^  able 
to  reach  the  dredged  channel  on  account  of  shallow  water  between  the  harbor  line  in 
front  of  their  plants  and  the  present  channel. 

7.  It  was  stated  at  the  public  hearing  that  wharves  or  piers  would  at  once  be  buQt 
out  to  the  harbor  line  if  the  desired  channel  were  dredged,  and  that  vessels  could  then 
load  directly  from  the  plants,  by  which  arrangement  lighterage  would  be  saved  and  the 
coastwise  trade,  which  has  come  into  existence  since  the  adoption  of  the  project  on 
the  east  side  of  the  harbor,  would  expand  into  a  very  consideraole  commerce. 

8.  The  conditions  existing  at  the  present  time  render  the  locality  much  more  worthjr 
of  favorable  recognition  thaji  it  was  at  the  time  of  the  former  report,  and  the  Board  is 
now  of  the  opinion  that  the  cost  of  the  proposed  improvement,  $58,000,  is  not  unreason- 
able when  compared  with  the  present  and  prospective  commerce  ^f  the  part.  It 
recommends,  therefore,  the  adoption  of  the  project  outlined  in  House  Document  No. 
405,  Fifty-ninth  Congress,  first  session,  with  the  further  recommendation,  in  view  of 
the  benefits  that  wiliaccrue  to  riparian  owners,  that  local  interests  construct  at  Uieir 
own  expense  any  bulkheads  found  necessary  by  the  district  officer  in  the  proper 
execution  of  the  work. 

For  the  Board: 

Very  respectfully,  D.  W.  Logkwood, 

Colonelf  Corps  of  Enqinurt, 
Senior  liemoer  of  the  Board. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers,   U.  S,  Army, 

Washington,  D,  C. 

COLUMBIA      BIVEB      BETWEEN      WENATCHEE      AND      BEIDQEPORTy 

WASHINGTON. 

The  Columbia  River  between  Wenatchee  and  Bridgeport,  Wash.,  is 
about  80  miles  in  length,  has  sufficient  depth  for  all  purposes  of 
navigation,  and  the  onfy  difficulties  in  the  way  of  navigation  are  the 
swift  currents  and  rocks  and  reefs  which  occupy  the  channels. 

The  project  adopted  by  the  river  and  harbor  act  approved  August 
18,  1894,  for  the  improvement  of  the  Columbia  River  between  the 
head  of  Rock  Islana  Rapids  and  the  foot  of  Foster  Creek  Rapids 
included  the  part  of  the  river  between  Wenatchee  and  Bridgeport, 
and  the  amount  expended  on  the  original  project  was  $8,005.20. 

The  existing  project,  adopted  by  act  of  March  2, 1907,  contemplates 
the  improvement  of  the  river  between  Wenatchee  and  Bridgeport  by 
the  removal  of  rocks,  bowlders,  etc.,  and  the  construction  of  dikes 
and  wing  dams,  at  an  estimated  cost  of  $42,000. 

Owing  to  the  great  range  of  the  river  between  high  and  low  water 
and  the  short  period  at  which  it  is  at  a  stage  low  enough  for  practicable 
operations,  it  was  not  possible  to  take  up  more  than  one  of  the  several 
works  embraced  in  the  project. 

During  the  past  year  Chelan  rock  was  drilled  but  not  blasted.  The 
volume  of  rock  to  be  removed  is  about  2,000  cubic  yards  and  the 
blasting  will  be  done  at  the  next  low-water  period. 
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The  amount  expended  to  June  30,  1909,  was  $32,288.37,  of  which 
SI 50  was  for  maintenance  and  inspections. 

The  project  is  about  60  per  cent  completed. 

The  variation  in  water  surface  is  about  20  feet. 

The  estimates  originally  submitted  for  this  work  were  inadequate. 
At  Methow  Kapids  tne  cost  exceeded  the  estimate  by  nearly  $15,000, 
and  at  Chelan  tne  cost,  when  completed,  will  be  about  $9,000  in  excess 
of  the  estimate. 

To  carry  out  the  original  project  an  additional  appropriation  of 
$25,000  will  be  required. 

So  far  as  known  this  improvement  has  not  caused  any  reduction  in 
freight  rates. 

ErporU  and  imports. 


Calendar  year. 


1904 

1906 ,. 

1906 

1907 

1908 


'  «• 


Tons. 


Value. 


34,606  12,261,690 

39,827  3,109,000 

63,260  I  8,901,300 

42,126  I  3,001,660 

64,627  3,368,119 


Report  on  examination  and  survey  of  the  part  of  the  river  between 
Wenatchee  and  Bridgeport  was  published  in  House  Document  No. 
440,  Fifty-ninth  Congress,  secona  session,  and  report  on  examination 
and  survey  of  the  part  of  the  river  between  Bndgeport  and  Kettle 
Falls  was  published  in  House  Document  No.  16,  Sixtieth  Congress, 
second  session. 

July  1,  1908,  balance  unexpended $19, 980. 69 

June  80,  1909,  amount  expended  during  fiacal  year,  for  works  of  improve- 
ment     10,219.06 

July  1,  1909,  balance  unexpended 9,711.63 

July  1,.  1909,  outstanding  liabilitiee 383.50 

July  1, 1909,  balance  available 9,328.18 

Amount  (estimated)  required  for  completion  of  existing  project 26, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 

July  1,1909 25,000.00 

COLUMBIA  mVBB  FROM  BRIDGEPOBT  TO   KETTLE  FALLS,  WASHINGTON. 

Following  is  an  extract  from  Rivers  and  Harbors  Committee 
Document  No.  16;  Sixtieth  Congress,  second  session: 

Board  of  Enginbbrs  for  Rivbrs  and  Harbors, 

WashmgUm,  D.  C,  Apnl  tO,  1908. 

Gbnbral:  1.  The  Board  has  received  bv  your  reference  the  following  resolution  of 
the  Committee  on  Rivers  and  Harbors  of  tne  House  of  Representatives: 

**  Resolved  byjhe  Committee  on  Rivers  and  Harbors  of  the  House  of  Representatives,  That 
the  Board  of  jSnfijneers  for  Rivers  and  EEarbors  created  by  the  act  of  June  13,  1902, 
be,  and  it  is  hereby,  requested  to  further  consider  the  examinations  and  surveys  for 
the  improvement  of  the  following-named  rivers  and  harbors,  and  to  report  its  conclu- 
sions thereon: 

««««««« 

"  6.  Columbia  River  from  Bridgeport  to  Kettle  Falls,  Washington,  with  a  view  to 
•pen-channel  navigation  to  Kettle  falls.'' 
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2.  The  river  and  harbor  act  of  March  3,  1905»  contained  a  provision  for  a  "genenl 
survey  or  examination  of  Columbia  River,  ♦  *  *  including  that  portion  between 
Wenatchee  and  Kettle  Falls,  with  a  view  to  open-channel  work.''  JSa^ed  upon  Ihie 
information  obtained  by  the  preliminary  examination,  a  survey  was  made  of  the 
stretch  between  Wenatchee  aird  Bridgeport,  and  later  the  improvement  of  this  reach 
was  recommended.  No  survey  was  made  of  the  stretch  of  river  above  Bridgeport,  as 
it  appeared  at  that  time  that  the  demands  of  (Commerce  and  navigation  were  not  com- 
menfiurate  with  the  probable  cost  of  improvement.  It  appears  that  since  the  date  d 
the  Board's  report  there  has  been  a  very  rapid  development  of  the  country  alaii^  the 
upper  Columbia,  particularly  over  that  portion  lying  oetween  Bridgeport  and  Kettle 
Falls,  and  the  present  investigation  is  with  a  view  to  reporting  upon  the  advisability 
of  improving  this  stretch  in  the  light  of  these  recent  developments. 

3.  It  being  evident,  from  early  mquiries  made  by  the  Board,  that  this  subject  was 
worthy  of  the  fullest  investigation,  and  that  it  was  advisable  to  have  a  better  knowl- 
edge of  the  character  and  extent  ol  the  obstructions  to  navigation  and  the  cost  of  their 
removal  before  final  recommendations  were  submitted,  the  Board  recommended  that 
a  survey  be  made.  This  has  been  done,  and  the  report  of  the  district  officer  thereon, 
to  which  attention  is  respectfully  invited,  is  inclosed  herewitib.  He  describes  very 
fully  the  physical  and  commercial  conditions  which  are  to  be  considered  in  connection 
with  the  improvement  of  this  stretch  of  river. 

4.  It  is  reported  that  the  expansion  of  the  wheat  and  fruit  growing  industries  has 
been  very  marked  and  that  the  boats  now  plying  the  river  are  unable  to  handle  the 
product.  From  the  various  sources  of  information  the  district  officer  has  arrived  at 
the  conclusion  that  by  the  time  the  river  can  be  improved  the  commerce  ready  for 
tcansportation  will  amount  to  as  much  as  200,000  tons  per  annum.  He  states  that 
there  is  small  prospect  for  railroad  facilities  in  this  section  of  country  and  that  imme- 
diate use  will  oe  made  of  the  stream  if  rendered  navigable.  The  principal  obstruc- 
tions to  navigation  were  found  to  be  certain  rapids,  caused  by  large  bowlders  and  solid 
Tock  ledges. 

5.  The  district  officer  states  Uiat  while  the  permanent  improvement  of  the  river  will 
require  locks,  the  time  has  not  vet  arrived  when  this  method  would  be  justified,  but 
that  the  removal  of  the  worst  obstructions  will  make  the  rapids  reasonably  safe  and 
the  river  susceptible  of  navigation.    He  reports  26  localities  where  work  will  be  le- 

auired.  The  plan  of  improvement  contemplates  the  removal  of  laige  loose  rock  along 
le  shores,  the  excavation  to  a  depth  of  7  feet  of  certain  rocks  exposed  at  low  water, 
and  the  removal  to  the  same  depth  of  some  submerged  rock.  He  estimates  the  cost  of 
this  work,  including  contingencies,  at  $100,000.    Owing  to  the  abseasce  of  suitaUe 

Slant  for  carrying  on  such  work,  the  district  officer  is  of  the  opinion  that  one  should 
e  provided  and  owned  by  the  Government,  consisting  of  a  light-draft  towboat,  quaeter 
beats,  drill  scows,  and  other  necessary  plant,  the  cost  of  which  he  places  at  $75,000, 
making  the  total  appropriation  requirea  for  the  improvement  which  he  lecommeDds 
$175,000 .    The  division  engineer  concurs  in  the  recommendations  of  (he  dirtrict  oS&cer. 

6.  The  Board  believes  that  the  method  for  canying  on  the  work  as  suagasted  by  the' 
4istrict  officer  is  the  best  that  can  be  followed  in  this  isolated  region,  ^e-woi^  'will 
h^  of  such  a  character  that  it  will  be  very  difficult  to  measure  and  let  by  oantract. 
Furthermore,  although  certain  places  can  now  be  nam«d  where  weric  is  etvl€»tly 
needed,  yet  experience  in  similar  cases  elsewhefe  indicates  that  as*- this  wvrk  ispro- 
gresavely  completed  the  necessity  for  operations  at  other  points  will  become  apparent, 
and  it  is  therefore  especially  desirable  that  the  Grovemment  shall  own  the  plant  and 
beat  liberty  to  use  it  wherever  necessary,  imderappropriations  to  be  made  for-gooenl 
improvement  or  maintenance. 

7.  Based  on  all  information  now  available,  the  board  reports  that  in  its  opinion,  the 
inesent  and  prospective  commerce  of  this  section  of  country  is  of  sufficient  ettont  and 
importance  to  justify  the  United  States  in.undeTtakiBg  the  improvement  of  the  Colom- 
bia River  between  Bridgeport  and  Kettle  Falls,  as  suggested  by  the  district  officer, 
at  an  estimated  first  cost  of  $175^000.  and  it  recommeiMS'  that  this  amount  be  appro- 
priated in  one  sum .  The  operation  of  the  plant  to  be  thus  provided  should  be  extended 
even  beyond  the  sum  named  for  such  operation  if  this  be  found  necessary  in  the  coarse 
of  the  work. 

For  the  board: 

Very  respectfully,  D.  W.  Lookwood, 

Colondf  Corps  of  EngvMersj 
Senior  Member  of  the  Board. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers f  U.  S.  Army^  Washington,  D,  C. 
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COWLITZ  AND   LEWIS   RIVERS,  WASHINGTON. 

(a)  Cowlitz  River.— The  Cowlitz  River  rises  in  the  Cascade  Range, 
flows  in  a  southeriy  direction,  and  empties  into  the  Columbia  64  mues 
above  its  mouth  and  about  45  miles  below  Portland.  Prior  to  im- 
provement the  ruling  depth  to  Toledo,  40  miles  above  the  mouth,  was 
about  14  inches  at  low  water,  and  the  channel  was  crooked  and  ob- 
structed b^  sand  bars,  snags,  and  drift. 

The  original  and  present  project  was  adopted  by  the  act  of  June 
14, 1880,  and  provided  for  the  removal  of  sand  bars  and  other  obstruc- 
tions to  a  point  about  50  miles  above  the  mouth,  at  a  cost  of  $5,000 
and  an  annual  expenditure  thereafter  of  $2,000  for  maintenance. 

The  expenditures  to  the  close  of  the  fiscal  year  amounted  to 
$51,528.01,  of  which  $46,529.01  has  been  applied  to  maintenance. 

Operations  during  the  past  fiscal  year  consisted  in  clearing  the 
channel  of  some  troublesome  snags.  The  work  was  done  in  April,  by 
small  boat  and  crew,  by  blasting. 

The  project,  except  as  to  mamtenance,  has  been  completed.  The 
work  done  in  previous  years  has  resulted  in  furnishing  a  compara- 
tively easy  channel  for  boats  running  to  Portland.  The  maximum 
draft  that  can  be  carried  over  the  shoalest  places  at  the  close  of  the 
y;ear  is  approximately  14  to  16  inches  at  low  water.  The  usual  varia- 
tions of  the  level  of  water  surfaces,  due  to  tide,  range  from  4  feet  at 
the  mouth  to  zero  9  miles  up  the  stream.  The  extreme  variation 
on  account  of  freshets  is  about  22  feet,  except  at  the  mouth,  where 
the  country  is  open,  allowing  the  water  to  spread  over  a  large  area. 
The  head  of  navigation  for  light-4raft  boats  on  the  higher  stages  is 
10  mil^  above  Toledo,  or  about  50  miles  from  the  mouth.  Large 
quantities  of  logs  are  annually  floated  down  the  river  from  the  head- 
waters, for  a  distance  of  25  to  90  miles. 

Kelso,  4^  miles  from  the  mouth,  and  having  a  population  of  about 
1/500  people,  is  the  princi]>al  town  of  the  valley,  and  is  the  center  of 
a  laroe  lumber  and  sningle  industry.  Kelso  and  Castle  Rock,  another 
small  town  about  20  mues  from  the  mouth,  are  both  on  the  main  line 
of  the  Northern  Pacific  Railway,  and  while  some  lumber  products 
are  shipped  by  rail,  the  farm  products  are  usually  handled  by  the 
river  boats  and  marketed  at  Portland.  The  river  is  therefore  a  great 
factor  in  regulating  freight  rates  from  these  points  to  competing 
points  on  the  river.  The  traffic  consists  of  lumber  and  farm  products 
and  giBneral  merchandise,  of  which  63,309  tons  were  handled  during 
the  calendar  year  1908,  valued  at  $1,934,982. 

The  amount  estimated  as  a  profitable  expenditure  is  required  to 
maintain  the  channel  and  remove  the  obstructions  which  are  brought 
down  the  stream  during  freshet  periods.  Annual  work  is  necessary 
tOfmake  the  improvement  ^available. 

References  to  fonner  reports  will  be  found  on  page  689  of  the 
Annml  Report  for  1905.  Report  of  survey  made  in  October,  1908, 
"with  estimate  of  cost  of  improvement,  from  the  mouth  to  Gaatle 
Rock,  is  printed  in  House  I^ocument  No.  1167,  Sixtieth  Congress, 
second  session. 
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Comparative  Hatement  of  traffic. 


Calendar  year. 


1809. 
1900. 
1901. 
1902. 
1908. 
1904. 
1906. 
1906. 
1907. 
1906. 


Tons. 

BstimatBd 
vahie. 

tun. 

26,611 

NwBhtt, 

17,279 

14,211 

15,932 

41,515 

26,120 
46,646 
56,109 
66,424 
53,309 

61,009,020 
1,494,200 
2,056,460 
3,390,000 
1,034,962 

6,87» 

6,000 

1,117 

73» 

• 

This  statament  does  not  tnohide  187,734,187  feet  b.  m.  (376,468  tons)  of  logi  sent  down  this  stream  fn  10Q6> 
baying  an  estimated  value  of  $1, 126, 404. 

(6)  Lewi^  River. — ^The  Lewis  River  rises  in  the  Cascade  Range, 
flows  in  a  westerly  direction,  and  empties  into  the  Columbia  River 
about  14  miles  below  the  mouth  of  the  Willamette  and  25  miles 
below  Portland.  At  a  distance  about  3f  miles  from  its  mouth  the 
river  separates  into  two  branches,  known  as  the  North  Fork  and  the 
East  Fork,  of  which  the  North  Fork  is  the  larger  stream.  The  lower 
reaches  are  affected  by  the  tides  and  also  by  back  water  from  the 
Columbia/  Originally  the  channels  were  obstructed  by  sna^,  over- 
hanging trees,  and  occasional  shoals,  but  were  navimble  for  smaU 
light-draft  boats  at  proper  stages  to  La  Center  on  the  East  Fork  and 
Woodland  on  the  North  Fork. 

The  original  project  was  adopted  in  1897.  (See  Annual  Report  of  the 
Chief  of  Engineers  for  1897,  p.  3473.)  It  provided  for  the  removal 
of  snags  and  obstructions,  dike  construction  and  dredging,  with  a 
view  to  securing  a  depth  of  6  feet  in  the  main  river  and  4  feet  on  the 
East  Fork  to  La  Center.    The  estimated  cost  was  $20,460. 

The  present  project  is  the  same  as  the  origmal  one,  except  that  the 
improvement  of  the  North  Fork  was  included  in  the  river  and  harbor 
act  of  June  13,  1902,  for  which  no  estimate  of  cost  has  been  made. 

There  has  been  expended  on  the  original  and  modified  project  to 
the  close  of  the  fiscal  year  the  sum  of  $21,114.62. 

Operations  during  the  vear  were  coii^ed  to  sna^mg  and  clearing 
ovemanging  trees  from  the  banks.  The  work  wasdone  in  January, 
and  a  total  of  132  snags  were  removed  from  the  chaimel  and  169 
trees  cut  from  the  banks.  This  work  was  done  by  the  U.  S.  snagboat 
MaiKloma  after  completion  of  operations  on  the  upper  Willamette 
River. 

The  work  done  in  previous  years  has  resulted  in  a  good  channel  for 
boats  plying  between  Portland  and  Lewis  River  points.  The  maxi- 
mum araft  that  can  be  carried  at  normal  stages  to  the  forks  is  about 
4  feet,  and  on  the  two  forks  to  the  head  of  navigation  about  1  foot. 

The  head  of  navigation  on  the  North  Fork  has  heretofore  been  con- 
sidered at  Woodland,  but  at  the  present  time  a  small  boat  is  making 
three  regular  trips  per  week  to  Runyon,  about  23  miles  above  Woodh 
land. 

The  variation  of  the  water  surfaces,  due  to  tides,  is  from  2  feet  at 
the  mouth  to  1^  feet  at  La  Center,  while  at  Woodland  the  tide  has 
no  effect.  The  winter  freshets  vary  from  16  to  20  feet  in  height, 
except  near  the  mouth,  where  the  water  spreads  out  over  a  large  area. 
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and  the  conditions  are  such  that  regular  boats  from  Portland  reach 
Lia  Center  during  about  three  months  of  each  year  and  Woodland 
about  nine  months.  Logs  are  floated  down  this  stream  for  a  distance 
of  20  to  45  miles  above  the  mouth. 

The  Northern  Pacific  Railway,  between  Portland  and  Puget 
Sound,  crosses  the  river  at  Woodland,  but  the  river  carries  flie 
greater  part  of  the  commerce  from  the  valley,  owing  to  the  cheaper 
rates  of  transportation  and  the  better  facilities  for  handling  traffic  Dy 
water.  The  commerce  consists  principally  of  lumber,  farm  products, 
and  general  supplies,  and  during  the  calendar  year  1908  amounted 
tp  17,771  tons,  valued  at  approximatelv  $1,112,840.  This  does  not 
include  large  quantities  of  logs  floated  down. the  stream. 

The  amount  estimated  as  a  profitable  expenditure  is  required  for 
dredging  and  snagging.  A  large  amount  of  sediment  and  numerous 
snags  are  brought  down  b;^  the  freshets,  which  necessitates  addi- 
tional work  each  year  to  maintain  the  channel  and  make  it  available 
for  boats  of  light  draft. 

Comparative  statement  of  traffic. 


Calendar  year. 


18W. 
1900. 
1901. 
1902. 
1908. 
1904. 
1906. 
1906. 
1907. 
1908. 


Tons. 

6,640 
12,638 
17,277 
18,831 
20,033 
27,245 
26,664 
10,024 
20,140 
17,771 

▼aloe. 

"'8884*492' 

1,067,788 

960,120 

1,179,117 

1,112,840 

JVttfnter. 
12,861 
14,129 
15,688 
13,006 
18,068 
12,886 
29,096 
16,614 
18,869 
18,880 


Tliie  statement  does  not  indnde  49.461,021  feet  b.  m.  (98,902  tons)  of  logs  sent  down  this  stream  In  1906» 
baying  an  estimated  valne  of  8296,706. 

CONBOLIDATED. 

July  1,  1908,  balance  unexpended $4, 712. 09 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 1, 854. 72 

July  1,  1909,  balance  unexpended 2,857.37 

Amount  that  can  be  profitably  expended  in  fiscal  -year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1, 1909 7, 600. 00 

The  following  is  from  House  Document  No.  1 167,  Sixtieth  Congress, 

second  session. 

Board  of  ENOiNEERfi  for  Rivers  and  Harbors, 

WoBhingUm,  D.  C.^  October  g6, 1908. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Arm^. 

In  tne  report  on  preliminary  examination  of  Cowlitz  River  it  was  stated  that  some 
of  the  interests  concerned  desired  a  channel  8  to  10  feet  deep  from  the  mouth  to  Kelso, 
while  others  advocated  a  lesser  channel,  suitable  for  lignt-draft  steamboats.  The 
improvement  desired  above  Kelso  was  stated  to  be  a  channel  4  feet  deep  for  a  distance 
of  about  4  miles,  and  thence  30  inches  deep  for  a  further  distance  of  10  miles  to  Castle- 
rock. 

The  district  ofiicer  submits  two  projects  for  improvement.  Project  No.  1  provides 
for  an  8-foot  channel  100  feet  wide  from  the  mouth  to  Kelso,  at  an  estimated  cost  of 
$52,500;  a  4-foot  channel  50  feet  wide  from  Kelso  to  Ostrander,  at  an  estimated  cost 
of  $4,800;  and  a  channel  30  inches  deep  thence  to  Castlerock,  at  an  estimated  cost  of 
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13,000,  the  total  cost  of  thiB  project,  including  allowance  for  enaneensis  and  contin- 

fencies,  bein^  166,330.  Project  No.  2  contemplates  a  depth  of  4  feet  oelow  Kebo, 
ein^  otherwise  identical  with  project  No.  1.  Its  total  cost  is  placed  at  $22,000. 
Having  in  mind  the  commercial  interests  involved  and  the  effect  of  the  impix>ve]neiit 
on  freight  rates,  the  district  officer  is  of  the  opinion  that  t^e  stream  is  worthy  of  further 
improvement  hy  the  United  States  to  the  extent  outlined  in  project  No.  2. 

This  stream  is  one  on  which  extensive  log  rafting  interferes  to  some  extent  with 
general  navigation.  While  small  light-draft  steamers  should  be  able  to  operate  suc- 
cessfully under  these  conditions,  the  navigation  of  larser  steamers,  such  as  would 
require  a  depth  of  8  feet,  as  proposed  below  Kelso,  would  oe  attended  with  mofe  or  leas 
difficulty  and  danj^r.  It  is  clear  to  the  Board  that  under  existing  conditions  the 
lesser  project  submitted  will  adequately  serve  the  necessities  of  commerce  and  should 
exercise  a  beneficial  influence  upon  freight  rates.  It  therefore  concurs  with  the  dis- 
trict officer  in  recommending  the  adoption  of  project  No.  2,  at  an  estimated  cost  of 
$22,000,  with  $4,000  per  annum  for  maintenance. 
For  tne  Board: 

D.  W.  Lock  WOOD, 
Colonel f  Corps  of  Engineers, 
Senior  Memher  of  the  Board. 

The  commerce  of  Kelso  now  amounts  to  about  128,560  tons  per 
annum,  while  that  of  Castlerock  amounts  to  221,850  tons,  a  total  of 
350,410  tons  received  and  shipped  from  these  two  points  alone. 
While  the  larger  proportion  of  this  tonnage  consists  of  lumber  and 
its  products,  there  is,  nevertheless,  a  substantial  tonnage  in  coal,  farm 
products,  and  miscellaneous  incoming  freig;ht.  Although  navigation 
m  the  past  has  been  inefficient  and  intermittent,  the  table  of  freight 
rates  prepared  by  the  district  officer  clearly  indicates  the  important 
service  oi  the  waterway  in  controlling  railroad  rates  within  the  area 
of  its  influence. 

The  following  is  from  House  Document  No.  404,  Sixty-first  Con- 
gress, second  session : 

Wab  Department, 
Office  of  the  Osief  op  Enoinbers, 
9  Washingtont  December  15,  1909. 

Sir:  I  have  the  honor  to  submit  herewith  for  traiiflmiasion  to  Cow^bs  repoits  dated 
September  28  and  November  1,  1909,  by  Maj.  J.  B.  Cavanaugh,  Corps  of  EngpieeiB, 
on  preliminary  examination  and  survey,  respiectively,  of  Cowlitz  River,  Washington, 
from  Castlerock  to  the  head  of  navigation,  authorized  by  the  river  and  harbor  act  of 
March  3,  1909. 

Under  authoritv  of  the  river  and  harbor  act  of  March  2, 1907,  the  Cowlitz  River  was 
examined  up  to  (!»8tlerock  and  a  report  submitted  to  Congress  recommending  a  chan- 
nel 50  feet  wide  and  2)  feet  deep  immediately  below  Castlerock.  The  present  investi- 
gation is  with  a  view  of  improvement  from  Castlerock  to  the  head  of  navigation,  which 
appears  to  be  at  Toledo,  about  36  miles  above  the  mouth,  or  16  miles  above  Castlerock, 
and  to  secure  an  improvement  on  this  stretch  comparable  with  that  bek)w  will  r^uue 
the  formation  and  maintenance  of  a  channel  not  less  than  40  feet  wide  and  2}  feet 
deep  at  low  water. 

Tne  obstructions  consist  of  snags  and  gravel  bars,  over  which  the  limiting  depths 
at  low  water  are  from  1  to  2  feet,  and  to  provide  the  desired  low-water  depth  there  will 
be  required  dredging,  snaeging,  and  the  construction  of  a  limited  number  of  regulating 
works,  amounting  to  $9,600,  with  |2,000  annually  for  maintenance. 

I  concur  with  the  district  officer,  the  division  engineer,  and  the  Board  of  Engineen 
for  Rivers  and  Harbors  in  the  opinion  that  Cowlitz  River  from  Castlerock  to  Toledo, 
when  taken  in  connection  with  the  project  for  the  lower  portion  of  the  river,  is  w^ithy 
of  being  undertaken  by  the  General  Government. 

No  question  of  terminal  facilities,  development  of  water  power,  or  similar  siibjeeti 
not  considered  in  the  reports  are  involyed  in  the  consideration  of  this  project. 
Very  respectfully, 

W.  L.  Maitshall, 
Chief  of  Engineers,  U.  S,  Amp/, 

The  Secretary  of  War. 
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It  10  reported  that  on  this  reach  above  Gastlerock  there  is  a  boat  commerce  amount- 
ing to  21,634  tons,  valued  at  $1,058,120,  and  it  appears  that  the  countrjr  adjacent  is 
developing,  and  that  an  increase  in  commerce  can  reasonably  be  expected  in  the  future 
if  better  navigation  facilities  are  provided. 

GRAYS   RIVER,  WASHINGTON. 

Grays  River  is  a  taibutary  of  the  Columbia  River,  emptying  into 
Grays  Bay,  nearly  opposite  the  town  of  Astoria,  Oreg.  It  rises  in 
the  Coast  Range  and  nows  through  dense  forests  until  it  reaches  the 
lowlands  bordering  on  the  Columbia  River.  It  has  been  navigated 
for  years  with  dimculty,  owing  principally  to  numerous  snags  and 
loffs  and  overhanging  trees. 

The  original  and  present  project  was  adopted  by  the  act  of  March 
2,  1907,  which  appropriated  S2,500  for  the  purpose  of  removing  the 
obstructions  from  the  channel  and  cutting  the  overhanging  trees 
from  the  banks.  The  project  for  this  work  was  based  on  a  report 
of  the  Board  of  Engineers  for  Rivers  and  Harbors,  dated  October  13, 
1906,  by  which  it  was  proposed  to  carry  the  improvement  to  the 
head  of  navigation. 

The  total  amount  expended  on  this  work  to  the  close  of  the  last 
fiscal  year  was  $2,129.47. 

Operations  during  the  jesi  were  carried  on  from  September  1  to  25. 
1908,  with  a  small  snagging  crew  using  a  gasoline  launch.  A  total 
of  195  troublesome  snags  were  removed  by  the  use  of  powder,  of 
which  approximately  600  pounds  were  used.  Scraping  of  the  bars 
between  the  mouth  and  the  town  of  Grays  River  was  dso  carried  on 
by  means  of  a  hoisting  engine,  from  May  18  to  June  9,  and  at  the 
close  of  the  fiscal  year  there  was  a  good,  clear,  and  open  channel  to 
the  head  of  navigation.  6       ,  ,  F- 

It  may  be  stated  that  all  of  the  work  contemplated  imder  the  project 
has  been  completed,  and  has  resulted  in  furmshins  a  safe  and  easier 
channel  for  small  boats  navigating  the  stream.  The  ma.ximum  draft 
that  can  be  carried  to  Grays  River,  a  small  town  8  miles  above  the 
mouth,  is  about  3  feet  at  low  water. 

The  variation  of  water  surfaces,  due  to  tides,  is  from  5  to  8  feet. 

This  stream  is  used  extensively  for  logging  purposes,  logs  being 
floated  from  the  headwaters,  a  distance  ofabout  10  miles. 

The  commerce  of  this  stream  consists  principally  of  logs  towed  from 
the  lower  portion  of  the  stream  to  the  mills  along  the  Columbia,  and 
some  farm  products  and  supplies  handled  by  a  small  boat  plying 
from  Astoria.  Statistics,  other  than  938,000  feet  of  logs  towed,  are 
not  available. 

The  river  is  the  only  means  of  transportation,  and  aside  from  fur- 
nishing easier  navigation  for  the  light-draft  boats  using  the  channeli 
it  is  not  believed  the  improvement  will  have  any  tendency  to  reduce 
the  present  rates  of  transportation. 

The  winter  freshets  usually  bring  down  snc^s  and  logs,  and  the 
available  balance,  together  with  the  amount  estimated  as  a  profitable 
expenditure,  will  be  applied  to  the  purpose  of  removing  them,  as  may 
be  necessary. 
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July  1,  1908,  balance  unexpended $1,386.70 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 1,  Old.  17 

July],  1909,  balance  unexpended 370.53 

Julyl,  1909,  outstanding  liabilities 280.15 

July  1,  1909,  balance  available 110. 38 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  imex- 
pended  July  1,  1909 500. 00 

PUOBT   SOUND  AND   ITS   TRIBUTAET  WATERS,  WA8HINOTON. 

Most  of  the  channels  of  Puget  Sound  proper  have  ample  depths 
for  purposes  of  navigation,  but  the  extensive  lumber  and  fisning 
industnes  in  these  waters  render  it  very  impbrtant  to  maintain  a 
general  supervision  over  the  navigable  channels,  to  regulate  the  con- 
struction of  fish  traps,  log  booms,  and  other  structures  incident  to 
these  important  industries^  and  to  prevent  obstructions  which  are 
detrimental  to  general  navigation.  A  number  of  streams  and  rivers 
tributary  to  Puget  Sound  are  of  great  value  to  boat  navigation,  but 
they  are  all  liable  to  be  obstructed  by  the  dfibris  generally  found  in 
streams  flowing  through  a  heavily  wooded  country. 

All  these  streams  are  used  to  a  greater  or  less  extent  for  floating 
logs  and  shingle  bolts,  and  the  towing  of  log  rafts  and  timber  pro- 
ducts constitutes  the  main  part  of  the  commerce.  The  distance 
upstream  to  which  boats  run  is  extremely  variable,  depending  on 
tne  stage  of  water  and  tide.  Steamboat  navigation  on  the  Skagit 
extends  as  far  up  as  the  mouth  of  the  Sauk,  but  boats  do  not  often 
ascend  above  Hamilton  or  Birdsview.  No  survey  has  been  author- 
ized by  Congress  above  Sedro  WooUey,  25  miles  above  the  mouth  of 
the  river.  On  the  Stilaguamish  boats  do  not  go  above  Florence,  6 
miles  from  the  mouth.  The  Snohomish  is  navigable  for  river  boats 
to  the  Forks,  22  miles,  and  the  lower  portion  of  one  of  its  tributaries, 
the  Skykomish,  is  navigable  at  hi^h  stages.  The  Snoqualmie  River 
is  navigable  at  a  low-water  stage  tor  a  mstance  of  30  miles  from  the 
Forks,  and  at  high  stages  for  an  additional  distance  of  20  miles. 
On  the  Duwamish  small  boats  go  as  far  the  junction  of  the  White 
and  Black  rivers,  about  16  miles  from  the  mouth.  Under  favorable 
conditions  they  can  go  several  miles  up  the  White,  and  occasionally 
boats  pass  up  the  Black  into  Lake  Washington.  On  all  these  streams 
the  distances  to  which  steamboat  navigation  actually  extends  are 

S generally  less,  and  the  distances  over  which  towing  and  floating  of 
ogs  extend  are  greater  than  the  distances  above  named.  None  of 
these  streams  is  closed  in  winter  bjr  ice.  All  are  affected  by  the 
tidal  variation  in  Puget  Sound,  which  is  large  and  extremely  irregular. 

The  work  of  improvement  consists  in  the  maintenance  of  the  navi- 
gable channels  bv  snagging  and  removing  obstructions. 

Formerly  works  of  unprovement  were  carried  on  under  specific 
appropriations,  but  since  the  act  of  June  13,  1902,  appropnations 
have  oeen  made  in  the  present  general  and  comprehensive  form, 
except  in  cases  of  large  local  worte.  This  method  operates  greatly 
to  the  advantage  and  economy  of  the  work. 

The  amount  expended  to  June  30,  1909,  was  $337,387.60. 
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The  act  of  March  2,  1907,  provided  for  the  removal  of  the  rock  in 
the  entrance  to  Roche  Harbor  at  a  cost  not  to  exceed  S30,000.  The 
work  was  begun  October  1,  1907,  under  contract,  and  completed 
April  17,  1908. 

The  water  traffic  on  Puget  Sound  and  its  tributary  waters  is  very 
lai^e  and  rapidly  growing.  It  includes  vessels  of  aoout  every  type 
and  size  in  use  throughout  the  world,  but  it  is  quite  impracticable  to 
^ve  in  the  form*  of  concise  statistics  a  condensed  statement  of  the 
amount  and  value  of  the  commerce  more  or  less  directly  benefited 
by  work  under  this  appropriation.  Statistics  have  been  compiled 
only  for  the  tributary  streams  on  which  the  snag  boat  has  mostly 
i^orked. 

Exports  and  imports. 


Calendar  year. 


1898 
1899 
1000 
1001 
1002 
1003 


Tods. 


12,676 
13,500 
35,066 
30,155 
61,794 
94,274 


Value. 


S539,406 
577,586 
1,324,926 
1,499,420 
2,324,980 
3,193,458 


Calendar  year. 


1904 
1906 
1906 
1907 
1906 


Tons. 


92,465 

86,412 

167,197 

124,336  I 

44,922 


Value. 


$1,790,823 
1,817,048 
1,898,067 
3,011,146 
1,659,930 


No  definite  information  relative  to  effect  of  the  work  on  freight 
rates  is  available,  but  the  increasing  number  of  vessels  engaged  indi- 
cates greater  competition. 

Reports  of  examinatiojis  and  surveys  of  the  rivers  of  Puget  Sound 
are  referred  to  in  Annual  Report  of  the  Chief  of  Engineers  for  1904, 
page  692. 

Reports  on  examinations  and  surveys  of  the  Skagit  and  Snohomish 
rivers  under  the  river  and  harbor  act  of  March  2,  1907,  were  pub- 
lished in  House  Documents  Nos.  1108  and  1188,  Sixtieth  Congress, 
second  session. 

Reference  to  reports  on  the  examination  and  survey  of  the  Duwa- 
mish  River  authorized  by  the  river  and  harbor  act  of  March  3.  1906, 
will  be  found  on  page  787  of  the  Annual  Report  of  the  Chief  or  Engi- 
neers for  1906.  , 

During  the  past  year  the  snag  boat  operated  extensively  in  all  parts 
of  the  Sound,  doing  a  large  amount  oi  work. 

The  snag  boat  is  no  longer  capable  of  serving  the  needs  of  the  dis- 
trict. It  was  built  in  1882,  the  hull  renewed  m  1896,  and  it  is  now 
in  a  condition  that  practically  requires  another  renewal.  It  is  not 
suflSciently  seaworthy  to  be  safe  in  ordinary  rough  weather  in  the 
Sound.  A  new  plant  is  required,  and  it  is  proposed  to  provide  a  com- 
bined snag  boat  and  small  suction  dredge  to  do  such  work  as  is  not  of 
sufficient  magnitude  to  be  undertaken  by  contract. 

There  is  a  considerable  amount  of  miscellaneous  work  in  the  dis- 
trict that  is  paid  for  from  this  appropriation,  such  as  investigation  of 
harbor  lines,  bridges,  obstructions,  occasional  surveys,  gauge  read- 
ings,  etc. 

The  snag  boat  was  in  commission  three  hundred  and  thirty-five 
days  during  the  year  and  laid  up  undergoing  repairs  for  a  period  of 
thirty  days. 
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The  following  table  shows  the  work  accomplished  on  the  streams 
tributary  to  Puget  Sound: 


Name  of  river. 


SkapU 1  161 

Snohomish I  90 

Snoqualmle '  67 

Stilaguamish i  19 

Swinomlsh  Slough '  8 

Total 335 


40,  OK 


The  Snoqualmie  River  was  cleared  of  sna^  and  made  navigable 
for  small  vessels  for  a  distance  of  30  miles.  One  gasoline  vessel  now 
makes  daily  trips  over  that  portion  of  the  river,  wmch  it  was  impossi- 
Ijfle  to  do  prior  to  the  removal  of  obstructions  by  the  snag  boat. 

July  1,  1908,  balance  unexpended $23,937. 3Q 

Amount  allotted  from  appropriations  by  river  and  harbor  act  approved 

March  3,  1909 25,000.00 

Miscellaneous  receipts 126. 35 

49,063.65 
June  30,  1909,  amount  expended  during  fiscal  year  for  works  of  improve- 
ment      21,161.75 

July  1,  1909,  balance  unexpended 27,901.90 

July  1,  1909,  outstanding  liabilities 5,202.02 

July  1,  1909,  balance  available 22, 699. 88 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1, 1909 120, 000. 00 

PUGET    SOUND-LAKE    WASHINGTON    WATERWAY,     WASHINGTON LOCK 

CONSTRUCTION. 

The  following  report  of  the  Board  of  Engfaieers  on  a  recent  survey 
is  concurred  in  djt  the  Chief  of  Engineers  and  printed  in  House  Docu- 
ment No.  953,  Sixtieth  Congress,  first  session: 

Washinoton,  D.  C,  March  30^  1908. 

Gbnebal:  Section  1  of  the  act  of  March  2,  1907,  contained  the  following  item: 
''Improvii^  the  waterway  connecting  Puget  Sound  with  Lakes  Union  and  Wash- 
ington, Waahington:  For  maintenance  oi  improvement,  ten  thousand  dollars;  and  the 
Secretary  of  War  may  make  a  survey  and  estimate  of  cost  of  said  waterway  or  canal 
with  one  lock,  with  a  view  to  the  construction  of  the  same,  in  conjunction  with  the 
county  autiiorities  of  King  County  or  other  agency,  of  sufficient  size  to  accommodate 
the  largest  commercial  or  naval  vessels  afloat;  or^  if  deemed  more  advisable,  with  a 
view  to  the  construction  of  a  canal  of  less  dimensions,  and  to  submit  dimensions  and 
estimate  of  cost  of  same,  together  with  a  report  upon  what  portion  of  said  work  will 
be  done  or  contribution  to  be  made  by  saia  county  or  other  agencv.  And  the  pro- 
visions of  the  act  approved  June  eleventh,  nineteen  hundred  and  six,  authorizing 
James  A.  Moore,  or  his  assigns^  to  construct  a  canal,  with  suitable  timber  lock,  are 
hereby  so  modified  as  to  permit  the  said  James  A.  Moore,  or  his  assigns,  subject  to 
the  conditions  and  stipulations  of  the  act,  to  excavate  a  channel  seventy-five  feet 
wide  at  the  bottom  and  twentv-five  feet  deep  at  mean  low  water  from  deep  water  in 
Puget  Sound  at  the  mouth  oi  Salmon  Bay  to  deep  water  in  Lake  Washington, ^  in 
lieu  of  constructing  the  csmal  and  timber  lock  specified  in  the  said  act,  the  location 
of  the  said  channel  and  work  of  excavation  to  be  subject  to  the  direction  of  the  Sec- 
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retary  of  War,  and  the  plans  and  order  of  work  to  be  subject  to  his  approval  before 
be^nning  and  when  completed  and  accepted  by  the  Secretary  of  War,  the  channel 
to  be  and  remain  a  free  public  waterway  of  the  United  States/' 

Having  reviewed  the  accompanying  report  of  the  district  officer  on  the  survey 
required  by  the  above-quoted  item,  the  Board  has  the  honor  to  submit  its  views  and 
recommendations  thereon. 

The  question  of  a  navigable  waterway  to  connect  Puget  Sound  with  Lakes  Union 
and  Washington  has  been  under  consideration  for  a  great  msjxy  years.  A  brief  analysis 
of  the  several  reports  which  have  been  submitted  on  this  subject,  and  a  history  of  the 
improvement  as  far  as  carried,  are  outlined  in  the  accompanying  rei>ort  of  the  district 
officer.  The  present  investigation  is  for  the  purpose  of  determining  the  cost  of  a 
waterway  with  one  lock  of  sufficient  dimensions  to  accommodate  the  lai^rest  com- 
mercial or  naval  vessels  afloat,  or  of  a  lesser  size  if  deemed  more  advisable,  me  report 
to  take  into  consideration  "what  portion  of  said  work  will  be  done  or  contribution 
to  be  made  by  King  County  or  other  ajgency." 

The  district  officer  submits  a  plan  with  estimates  of  cost  for  a  waterway  of  sufficient 
size  to  accommodate  all  commercial  vessels  likely  to  visit  the  port,  including  those  in 
the  class  of  the  steamship  Minnesota  and  all  vessels  of  the  American  Navy  except 
the  two  largest  battle  ships  now  contemplated  but  not  yet  constructed.  The  estimates 
provide  for  a  lock  825  feet  by  80  feet,  with  36  feet  depth  on  the  sills  at  mean  tide,  or 
25  feet  at  extreme  low  tide.  Two  estimates  are  made  for  the  waterway,  one  75  feet 
wide  on  the  bottom  and  25  feet  deep,  and  one  100  feet  wide  on  the  bottom  and  36 
feet  deep.  He  recommends  the  adoption  of  a  project  for  the  waterway  with  the  lesser 
dimensions,  stating  that  it  will  afford  adequate  facilities  for  many  years  to  come  and 
will  admit  of  enlargement  should  it  become  necessary  in  the  future.  He  proposes  to 
have  in  addition  to  the  main  lock  an  auxiliary  lock  of  sufficient  size  to  accommodate 
the  greater  number  of  vessels  expected  to  use  the  waterway,  this  lock  to  be  placed 
alongside  of  the  main  lock,  its  dimensions  to  be  150  feet  by  30  feet,  with  16  feet  depth 
over  the  miter  sills.  Middle  gates  are  proposed  for  the  laige  lock,  so  as  to  divide  its 
length  into  two  chambers  350  and  475  feet  in  length.  Thus,  four  chambers  will  be 
made  available,  respectively  150, 350,  475,  and  800  feet  long.  By  having  these  four 
chambers  of  various  sizes  a  vessel  can  be  very  economically  locked  through  by  using 
the  chamber  best  adapted  to  its  size,  thus  minimizing  the  power  required  for  the 
operation  of  the  locks  and  the  quantity  of  water  to  be  used. 

The  district  officer  recommends  that  the  controlling  works  at  the  lock  be  in  the 
nature  of  a  power  plant  to  utilize  the  outflow  through  the  canal  so  far  as  it  is  not  required 
for  lockage,  the  plant  to  be  built  and  owned  by  the  Government  and  leased  to  outside 
interests,  the  revenue  to  be  applied  to  the  cost  of  maintaining  and  operating  the  canal. 
If  such  recommendations  are  not  approved,  he  is  of  opinion  that  the  controlling  works 
should  be  in  the  form  of  a  simple  dam  closed  by  ordinary  flashboards,  and  that  no 
plant  should  be  installed  for  operating  the  locks,  but  that  electrical  power  be  purchased 
for  that  purpose  until  such  time  as  private  interests  may  seek  the  privilege  of  develop- 
ing the  power,  when  the  condition  may  be  imposed  that  the  necessary  power  for  canal 
use  shall  be  furnished  free  of  cost. 

It  is  proposed  to  improve  the  entrance  to  the  canal  through  Shilshole  Bay  by  means 
of  bulkheads,  behind  which  dredged  material  will  be  deposited,  and  to  light  the 
entrance  and  canal.  Marking  and  lighting  the  waterway  may  eventually  be  placed 
under  charge  of  the  Light-House  Department,  but  it  appears  desirable  during  construc- 
tion, and  for  a  time  at  least  thereafter,  for  this  part  oi  the  work  to  be  provided  for  in 
the  estimate. 

The  following  is  an  estimate  of  the  work  proposed  by  the  district  officer: 

Right  of  way $15,000 

Excavation  (canal  75  by  25) 1, 064, 341 

Lock  with  power  plant 2, 420, 520 

Entrance  works 50, 071 

Marking  and  lighting 5, 000 

Total 3, 554, 932 

Deducting  $1,064,341,  the  estimated  cost  of  excavation  which  it  is  proposed  shall 
be  done  by  local  interests,  from  the  total  cost  of  the  work,  leaves  $2,490,591  as  the  cost 
of  the  work  to  be  done  by  the  United  States,  or  as  the  district  officer  states  in  round  num- 
bers, $2,500,000.  Maintenance  is  estimated  at  $30,000  annually.  A  considerable  part 
of  the  cost  of  maintenance  may  be  raised  by  the  lease  of  the  power  plant  as  suggested 
by  the  district  officer. 

Under  the  heading  '* Commercial  and  Industrial  Advantages  of  the  Canal,'' a  the 
district  officer  describes  quite  fully  the  benefits  that  will  accrue  to  local  interests  and 
to  general  commerce  and  navigation.    These  may  be  summarized  as  follows:  A  large 
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and  commodious  fresh-water  basin  will  be  provided  where  vessels  can  lie  at  anchor, 
receive  and  discharge  cargoes  at  the  wharves,  and  at  the  same  time  have  the  benefit 
of  the  fresh  water  in  removing  barnacles  from  the  hulls.  A  laiige  area  will  be  made 
available  for  the  location  of  industrial  plants  on  the  shores  of  the  lakes  and  connecting 
waterways,  sufficient,  no  doubt,  to  accommodate  a  city  of  several  million  inhabitanta. 
A  great  saving  to  the  lumber  interests  will  result  from  their  being  able  to  store,  logs  in 
fresh  instead  of  salt  water,  thus  avoiding  the  destructive  effects  of  the  teredo.  And 
the  cost  of  building  and  maintaining  wharves  and  piers  on  the  lakes  will  be  much  leas 
than  on  the  sounds,  owing  to  much  more  favorable  depths  and  the  absence  of  marine 
life. 

The  growth  in  the  commerce  of  this  port  has  been  very  marked,  as  indicated  bv 
the  report  of  the  district  officer,  and  there  seems  to  be  no  reason  to  doubt  that  it  will 
continue  to  increase  for  many  years.  The  annual  tonnage,  not  including  local  traffic, 
is  now  reported  as  2,831,355  tons 

With  reference  to  the  query  contained  in  the  item  of  law  under  which  this  report 
has  been  made,  viz,  ''what  portion  of  said  work  will  be  done  or  contribution  to  be  made 
by  said  county  or  other  agency, "  it  appears  that  local  interests  propose  to  contribute 
liberally  toward  the  construction  of  the  canal.  According  to  present  plans  it  is  pro- 
posed to  raise  for  this  purpose  the  sum  of  about  $1,500,000  to  be  devoted  to  canal 
purposes.  The  district  omcer  suggests  that  the  best  means  of  cooperating  with  the 
county  of  King  or  other  local  agency  is  for  them  to  do  a  certain  part  of  the  work  rather 
than  to  supply  a  specific  sum  of  money,  and  he  recommends  that  this  work  be  the 
excavation,  which  according  to  estimate  will  amount  to  a  little  over  $1,000,000.  The 
division  engineer  concurs  in  the  recommendations  of  the  district  officer  as  outlined 
above. 

The  question  of  improving  this  waterway  came  before  the  Board  of  Engineers  for 
Rivers  and  Harbors  in  1905  by  resolution  of  the  Committee  on  Rivers  and  Harbors 
of  the  House  of  Representatives,  as  follows: 

"Waterway  connecting  Puget  Sound  with  lakes  Union  and  Washington,  including 
modifications  of  the  same  with  a  view  to  cheapening  the  cost,  including  a  plan  which 
shall  contemplate  but  one  lock. " 

The  Board^s  report  was  submitted  under  date  of  November  8,  1905.  Up  to  that 
time  the  proposed  plan  of  improvement,  which,  however,  had  not  been  formally 
adopted,  contemplated  a  ship  canal  from  deep  water  in  Puget  Sound  through  Salmon 
Bay  and  Lake  Union  to  Lake  Washington,  with  one  lock  between  the  bay  and  Lake 
Union,  and  one  between  Lake  Union  and  Lake  Washington,  the  canal  and  locks  to 
be  of  sufficient  size  to  accommodate  the  largest  merchant  vessels  and  ships  of  war. 
The  estimated  cost  of  the  work  complete  was  about  $8,000,000.  This  sum  represented 
the  outlay  to  be  made  by  the  General  Government,  as  it  was  not  proposed  at  that  time 
that  local  interests  should  share  in  this  expense. 

On  account  of  the  excessive  cost  of  the  work,  the  idea  of  a  modified  plan  was  sug- 
gested, involving  one  lock  to  connect  Puget  Sound  with  Lake  Union  only,  omitting 
connection  with  Lake  Washington  and  reducing  the  size  of  the  canal  and  lock  so  as 
to  accommodate  vessels  of  moderate  draft  only.  The  estimated  cost  of  this  pltoi  was 
$1 ,665,406 .43  and  $50,000  annually  for  maintenance .  This  plan  contemplated  only  the 
use  of  Lake  Union,  and  while  it  would  have  afforded  room  for  considerable  commercial 
expansion,  the  connection  with  Lake  Washington,  involving  a  second  lock,  would  ulti- 
mately have  had  to  be  faced.  The  total  improvement  would  have  been  very  expen- 
sive and  would  have  provided  a  waterway  of  only  moderate  capacity.  Tne  board 
was  of  opinion  that  neither  the  plan  for  connecting  the  Sound  with  lakes  Union  and 
Washington  by  means  of  two  locks  nor  the  one  for  connecting  the  Sound  with  Lake 
Union  only  by  one  lock  of  moderate  size  was  advisable. 

The  present  consideration  has  in  view  the  development  of  the  waterway  so  as  to 
make  available  for  commercial  and  other  purposes  both  lakes  Union  and  Washin^iton 
by  the  construction  of  one  lock  and  connecting  canal,  the  elevation  of  Lake  Wash- 
ington to  be  lowered  to  that  of  Lake  Unfon.  This  plan  appears  to  be  the  best  solution 
of  the  problem  that  has  been  suggested.  It  will  oe  more  simple  and  less  expensive 
than  the  one  involving  two  locks,  and  it  appears  that  the  lowering  of  Lake  Washing- 
ton will  be  advantageous  to  the  community,  as  much  sb  of  the  surrounding  count^ 
is  subject  to  overflow  under  existing  conditions.  The  whole  subject  of  the  improve- 
ment is  now  presented  in  a  much  more  favorable  light,  as  it  is  proposed  by  local 
interests  to  contribute  a  large  sum  toward  the  enterprise  in  view  of  tiie  undoubtCKi 
advantages  that  will  accrue  to  the  community. 

The  amount  of  money  which  the  Government  has  expended  at  the  port  of  Seattle 
Lb  not  large  when  compared  with  its  present  commerce,  and  the  Board  believes  that  the 
benefits  to  result  from  this  improvement  as  now  proposed  will  be  sufficient  to  warrant 
the  expenditure  of  the  additional  sum  necessary  for  its  execution.  The  Board  believes 
that  the  dimensions  of  the  waterway  as  proposed  by  the  district  officer  are  sufficient 
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to  provide  adequate  facilities  for  all  vessels  likely  to  use  it  for  manjr  years  to  come, 
ana  it  concurs  with  the  division  engineer  in  recommending  the  adoption  of  Uie  project 
as  outlined  by  the  district  officer. 

It  is  recommended  further  that  the  undertaking  of  the  project  by  the  United  States 
be  made  contingent  upon  the  furnishing  to  the  Secretary  of  War  of  satisfactory 
evidence: 

First.  That  King  Coimty  or  other  local  agency  will  do  the  excavation  in  the  water- 
way above  the  lock  to  the  dimensions  recommended. 

Second.  That  the  said  King  County  of  other  local  agency  will  hold  the  United 
States  free  from  any  claims  or  damages  on  account  of  the  grant  made  to  James  A. 
Moore  or  his  assigns  in  the  act  of  June  11^  1906. 

Third.  That  the  said  King  County  or  other  local  agency  will  hold  the  United  States 
free  against  any  claims  or  damages  on  account  of  lowering  the  level  of  Lake  Washington, 
raifiing  the  level  of  Salmon  Bay,  or  any  other  alteration  of  the  level  of  any  part  oisaid 
waterway. 

For  the  Board : 

Very  respectfully,  D.  W.  Lockwood, 

Colonel,  Corm  of  ilngineeriy 
«  Senior  Member  of  the  Board. 

'WATEBWAY     CONNECTING     PUGET     SOUND     WITH     LAKES     UNION     AND 

WASraNGTON,    WASHINGTON — MAINTENANCE. 

Lakes  Union  and  Washington  are  bodies  of  fresh  water  near  Puget 
Sound,  in  the  immediate  vicinity  of  the  city  of  Seattle.  Lake  Umon 
is  entirely  within  the  city  limits.  The  proposed  improvement  orig- 
inally contemplated  a  ship  canal  connecting  both  lakes  with  the  Sound. 
There  is  no  navigable  connection  at  present. 

A  succinct  history  of  the  project  and  references  to  reports,  etc., 
may  be  found  on  pages  791  to  793  of  the  Annual  Report  of  the  Chief 
of  Engineers  for  1907. 

The  only  actual  work  done  on  the  proposed  waterway  has  con- 
sisted of  dredging  a  channel  from  the  Sound  to  the  wharves  at  Ballard, 
in  Salmon  Bay,  and  the  excavation  of  a  cut  between  Lake  Union  and 
Salmon  Bay,  for  the  control  of  the  water  level  in  Lake  Union.  The 
work  was  done  under  the  river  and  harbor  acts  of  June  3,  1896,  and 
March  3,  1905.  It  has  resulted  in  a  channel  50  feet  wide  and  16  feet 
deep  at  low  water  from  Puget  Sound  to  a  point  2,000  feet  west  of  the 
Jock  site.  From  this  point  to  the  lock  site  the  channel  is  75  feet  wide 
and  16  feet  deep.  From  the  lock  site  to  the  railroad  trestles  at  the 
eastern  part  of  Ballard  Harbor  the  channel  is  75  feet  wide  and  10  feet 
deep  at  low  water.  A  turning  basin  ranging  from  175  feet  to  500  feet 
in  width  has  been  dredged  at  Ballard. 

The  amount  expended  to  June  30,  1909,  was  $470,072.77.  Of  this 
amount  $22,992.93  was  expended  in  maintenance  and  on  improve- 
ment of  drainage  of  Lake  Washington.  The  expenditures  during  the 
past  year  were  for  operating  outlet  gates  and  general  care  of  the  right 
of  way. 

The  present  commerce  benefited  by  the  improvement  of  the  chan- 
nel to  Ballard  is  the  towing  of  logs  to  the  inills  at  Ballard  and  the 
export  of  lumber  and  shingfes  from  that  place.  Logs  are  brought  in 
in  rafts  and  lumber  is  loaded  on  sailing  vessels  and  scows  at  the  mill^ 
and  then  towed  to  the  open  sound. 

It  has  not  been  practicable  to  determine  what  effect  the  improve- 
ment work  has  haa  upon  freight  rates. 

The  maximum  draft  that  could  be  carried  to  the  wharves  at  Ballard; 
June  30,  1909,  at  extreme  low  water,  was  10  feet.  The  maximum 
tidal  variation  is  about  18  feet. 
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Early  in  1906  a  movement  was  started  for  the  construction  of  the 
canal  with  local  funds  and  to  this  end  secured  the  passage  of  an  act 
of  Congress,  approved  June  11,  1906,  authorizing  James  A.  Moore  or 
his  assigns  to  construct  a  canal  along  the  government  right  of  waj 
connectmg  the  waters  of  Puget  Sound  with  JLake  Washington.  This 
act  was  modified  by  the  act  of  March  2,  1907,  so  as  to  permit  Mr. 
Moore  or  his  assigns  to  commute  the  work  required  under  the  pre- 
vious act  to  excavation  alone  of  a  canal  from  deep  water  in  Puget 
Sound  to  deep  water  in  Lake  Washington,  with  a  bottom  width  of  75 
feet  and  a  depth  at  mean  low  water  of  25  feet.  The  same  act  di- 
rected a  survey  and  estimate  of  cost  of  a  canal  with  a  single  lock  and 
a  report  as  to  what  contribution,  if  any,  local  interests  would  make 
toward  its  construction. 

To  assist  the  United  States  through  the  agency  of  the  Moore  acts  in 
building  a  canal,  the  county  of  King  voted  a  bond  issue  of  $500,000 
on  September  12,  1906.  These  bonds  were  declared  invalid  by  the 
supreme  court  of  the  State.  An  attempt  was  made  by  the  legislature 
to  remedy  the  defect,  but  its  efforts  were  not  upheld  by  the  supreme 
court. 

On  March  13,  1907,  the  state  legislature  passed  an  act  creating  a 
local  assessment  district,  embracing  territory  that  would  be  benefited 
by  the  canal,  and  empowering  the  district  to  raise  by  taxation  a  sum 
not  exceeding  1  per  cent  of  the  taxable  valuation  of  the  county,  and 
to  use  the  money  so  received  to  aid  in  constructing  the  canal.  The 
board  of  appraisement  was  appointed  by  the  local  United  States  dis- 
trict judge,  and  the  money  is  to  be  expended  under  the  direction  of 
the  United  States  engineer  officer  in  charge  of  the  local  engineer  dis- 
trict. Under  this  act  the  district  was  duly  formed  by  the  necessary 
action  of  the  county  commissioners,  the  board  of  appraisement  was 
appointed,  and  the  work  of  making  the  assessment  is  completed. 
The  assessment  has  to  be  considered  by  the  county  commissioners 
sitting  as  a  board  of  equalization,  after  which  it  is  subject  to  collec- 
tion, either  in  cash  or  m  issue  of  bonds.  The  board  of  county  com- 
missioners declined  to  act  as  a  board  of  equalization  and  proceedings 
were  begun  in  the  superior  court  to  compel  the  commissioners  to  act. 
The  lower  court  rendered  a  decision  against  the  contention  of  the 
county  commissioners  and  the  case  will  be  carried  to  the  supreme 
court  of  the  State.  The  sum  to  be  raised  under  the  assessment  act 
is  $1,075,000,  which  is  intended  to  yield,  after  the  cost  of  assessment 
and  collection  and  other  incidental  expenses  are  paid,  the  sum  of 
$1,000,000  in  aid  of  the  canal. 

On  March  17,  1909,  the  state  legislature  passed  an  act  creatmg  the 
state  shore-land  improvement  fund  and  appropriated  out  of  said  fund 
the  sum  of  $250,000  to  be  expended  in  the  construction  of  the  Lake 
Washington  Canal,  under  the  direction  of  the  United  States  engineer 
officer  in  charge  of  the  local  engineer  district. 

The  total  local  contribution  now  in  view  is,  therefore,  $1,250,000. 

A  report  on  survey  required  bv  the  river  and  harbor  act  of  March  2, 
1907,  was  published  in  House  Document  No.  953,  Sixtieth  Congress, 
first  session. 
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Exports  and  imports. 


Calendar  year. 


1901. 
1902. 
1903. 
1904. 


Tons. 

1 
Value. 

12,002,950 
2,432,401 
2,219,000 
2,520.785 

410.566 
428.073 
524.500 
584,079 

1905 
1906 
1907 
1908 


888,161 
706,841 
797,228 
530,352 


Value. 


$4,588,196 
3,993,410 
5,520,518 
3,  (No,  9u4 


Note.— The  above  includes  only  the  present  commerce  of  Ballard  and  Salmon  Bay,  Lake  Unlon^  and 
Lake  Washhigton. 

The  loading  of  vessels  with  lumber  has  been  largely  facilitated  by 
the  work  done  in  Ballard  Harbor.  Formerly  the  lumber  was  taken 
out  by  means  of  lighters  to  the  vessels  anchored  in  the  Sound.  Now 
all  but  the  largest  vessels  are  brought  to  the  mills  to  receive  their 
loads. 

The  appropriation  recommended  will  be  applied  to  maintenance  of 
existing  channels  and  care  of  outlet  gates  at  Lakes  Washington  and 
Union. 

July  1,  1908,  balance  unexpended |1, 033. 78 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 5, 000. 00 

Received  from  sales .50 

6,034.23 
June  30, 1909,  amount  expended  during  fiscal  year  for  maintenance  of  im- 
provement      1, 106. 50 

July  1,  1909,  balance  unexpended 4, 927. 78 

July  1,  1909,  outstanding  liabilities 67. 00 

July  1,  1909,  balance  available 4, 860. 73 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balimce  unex- 
pended July  1.  1909 5, 000. 00 


SKAOrr  BIVEB,   WASHINGTON. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  1188, 
Sixtieth  Congress^  second  session.  Following  is  the  letter  of  the 
Chief  of  Engineers  submitting  the  same: 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  December  7,  1908. 

Sir:  I  have  the  honor  to  submit  herewith  for  transmission  to  Congress  reports  of 
April  15,  1907,  and  March  31,  1908,  with  map,  by  Maj.  H.  M.  Chittenden,  Corps  of 
Engineers,  together  with  supplemental  report  of  November  3,  1908,  by  Maj.  (J.  W. 
Kutz,  Corps  of  En^neers,  all  in  regard  to  preliminary  examination  and  survey  of 
Skagit  River,  Washington,  up  to  Sedro  Woolley,  authorized  by  the  river  and  harbor 
act  approved  March  2,  1907. 

Skagit  River  has  been  under  improvement  by  the  United  States  since  1880,  with  a 
view  to  the  removal  of  snags  and  other  channel  obstructions.  In  his  survey  report  of 
March  31.  1908,  Major  Chittenden  presents  a  plan  for  more  radical  improvement,  at  an 
estimatea  cost  of  $175,000.  In  his  opinion  the  work  recommended  is  justified  by 
the  commercial  interests  involved,  and  his  views  and  recommendations  were  con- 
curred in  by  the  division  engineer  at  that  time,  Lieut.  Col.  S.  W.  Roessler,  Corps  of 
Engineers. 

From  the  facts  and  for  the  reasons  given  in  its  report  of  August  31,  1908  (also  here- 
with), the  Board  of  Engineers  for  Rivers  and  Harbors  found  itself  unable  to  concur  in 
recommending  the  plan  of  improvement  thus  proposed.    At  the  request  of  the  Board, 


678  BIVEB  AND  bABBOB  BILL. 

« 

however,  the  matter  was  again  referred  to  the  local  engineer  officer  for  further  con- 
sideration of  certain  features  of  the  work  suggested. 

In  his  supplemental  report  of  November  3,  1908,  Major  Kutz  (now  in  local  chaive) 
presents  a  modified  plan  tor  obtaining  a  reliable  channel  of  entrance  through  the  d»ta 
at  the  mouth  of  Skagit  River,  at  an  estimated  cost  of  $100,000,  and  expresses  the 
opinion  that  the  cost  of  this  work  is  warranted  by  the  existing  and  prospective  com- 
merce. This  opinion  is  concurred  in  by  the  Board  of  Engineers  for  Rivers  and  Har- 
bors, and  this  modified  project  is  recommended  for  adoption. 
I  concur  in  the  views  and  recommendations  of  the  Board. 
Very  respectfully, 

W.  L.  Marshaix, 
Chief  of  Engineers f  'U.  S.  Army. 
The  Secretary  of  War. 

This  stream  annually  carries  about  25,000  tons  of  commerce, 
valued  at  about  $1,000,000.  In  addition,  about  150,000  tons  of 
logs  and  lumber  products  are  floated  down  the  stream. 

SNOHOMISH   RIYEB,  WASHINOTON. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  1108, 
Sixtieth  Congress,  second  session.  Following  is  the  report  of  the 
Board  of  Engmeers,  in  which  the  Chief  of  Engineers  concurs: 

Board  of  Engineers  for  Rivers  and  Harbors, 

WashingUm,  D.  C,  July  IS,  1908. 

Reepectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

Everett  Harbor,  at  the  mouth  of  the  Snohomish  River^  has  been  improved  b}r  the 
United  States  at  a  total  cost  of  about  $414,000.  The  principal  work  aone  conosted 
in  the  construction  of  a  bulkhead  or  dike  about  3}  miles  long,  extending  from  Smiths 
Island,  at  the  mouth  of  Old  River,  one  of  the  outlets  of  the  Snohomish,  through  the 
delta  to  deep  water  in  Gardner  Bay;  the  dredging  of  a  channel  or  basin  400  feet  wide, 
26  feet  deep,  and  about  1  mile  in  length  on  the  harbor  front  under  the  lee  of  the  jetty; 
and  some  dredging  to  a  depth  of  6  feet  in  the  river  itself.  It  appears  there  is  ample 
depth  now  in  the  outer  haroor  and  in  the  dredged  basin  at  the  mouth  of  the  river,  but 
insufficient  depth  in  the  river  itself,  on  the  banks  of  which  are  located  many  of  the 
important  industries  of  the  city  of  Everett.  The  Snohomish  River  carries  a  fairly  good 
depth  in  its  upper  portion,  but  near  its  mouth,  where  the  water  is  dissipated  through 
a  number  of  cnannels,  portions  of  the  river  are  practically  dry  at  the  lowest  stages. 

The  improvement  now  desired  is  the  deepening  of  Old  River  and  the  Snohomish 
in  the  vicmity  of  Everett.  To  accomplish  this  the  district  officer  suggests  two  plans— 
one  to  carry  the  stream  between  parallel  jetties  or  training  dikes  a  distance  of  about 
16,000  feet  to  deep  water  in  the  sound;  the  other,  by  the  construction  of  one  dike 
11,600  feet  long,  to  carry  the  river  to  its  present  outlet  in  Gardner  Bay.  It  is  also 
proposed  to  partially  close  by  mattress  sills  various  subsidiary  sloughs  so  as  to  increase 
the  volume  of  water  flowing  down  the  proposed  channel,  and  thus  concentrate  the 
tidal  and  current  energy  of  the  river.  He  also  proposes  to  dredge  to  a  depth  of  8  feet 
and  a  width  of  75  feet  a  channel  from  the  deep  water  in  the  basin  up  to  Steamboat 
Slouffh,  a  distance  of  about  5.3  miles.  While  it  may  eventually  be  desirable  to  carry 
the  dredging  farther  upstream,  the  district  officer  believes  it  to  be  advisable  to  limit 
it  to  the  stretch  mentioned  until  the  result  of  the  work  that  far  has  been  determined. 
The  second  plan  has  such  apparent  advantages  over  the  first  that  no  estimate  of  the 
latter  is  given.  The  cost  of  the  plan  proposed  is  $280,000.  To  this  extent  he  believes 
the  further  improvement  of  this  locality  desirable,  and  in  this  view  the  division 
engineer  concurs. 

With  a  view  to  securing  all  possible  information  in  regard  to  this  improvement,  the 
Board,  through  a  committee  of  its  members,  made  a  personal  inspection  of  the  locality 
on  January  25, 1908^  and  held  a  public  hearing  in  the  Qity  of  Everett  where  aU  those 
who  desired  were  given  an  opportunity  to  present  their  views  in  regard  to  the  neces- 
sities of  further  improvement.  A  number  of  communications  ¥P«re  presented  to  the 
Board  and  considerable  interest  was  manifested  in  the  proposed  improvement. 

It  appears  from  statistics  presented  that  during  1907  about  11,342  tons  of  rock, 
iron,  iron  products,  and  fish,  312,200,000  feet  of  logs,  13,150,000  feet  of  lumber,  6,143,400 
linear  feet  of  cedar  poles,  and  1,120,551  feet  of  piles  were  handled  on  the  river  between 
its  mouth  and  LowelL  the  total  value  of  which  exceeded  16,500,000.  The  exports 
and  imports  through  Everett  Harbor  amounted  to  about  102,000  tons,  not  including 
60,000,000  feet  of  lumber,  with  an  aggregate  value  of  about  15,000,000. 
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As  the  range  of  tide  in  this  locality  is  about  18  feet^  the  improvement  proposed 
^11  permit  seagoing  vessels  of  moderate  draft  to  use  the  river  at  all  stages  above 
mean  tide,  and  will  afford  facilities  for  light-draft  vessels  and  for  transfer  barges  at 
all  times.  The  district  officer  states  that  there  are  numerous  establishments  along 
this  section  of  the  river,  and  that  it  is  more  advantageous  and  less  costly  to  locate 
liere  than  upon  th^  main  harbor  front  of  the  city.  The  tendency  of  the  development 
along  this  une  was  evident  from  the  examination  made  by  the  committee  of  the 
Board. 

The  growing  importance  of  Everett  and  the  manifest  advantage  the  further  im- 

Erovement  proposed  would  have  on  the  development  of  the  city,  coupled  with  the 
\ct  that  the  full  benefit  of  the  work  already  done  by  the  Government  will  not  be 
realized  unless  supplemented  by  the  improvement  of  the  river,  at  least  to  some 
extent,  leads  the  ^oard  to  concur  with  the  district  officer  and  the  division  engineer 
in  believing  it  to  be  advisable  for  the  United  States  to  undertake  the  improvement 
now  proposed  at  a  cost  of  $280,000.  It  appears  that  certain  physical  elements  enter- 
ing into  the  proposed  improvement  render  the  question  of  future  maintenance  very 
uncertain  and  an  estimate  of  its  cost  impracticable.  This  item  of  expense  will  have 
to  be  based  on  the  experience  had  after  the  completion  of  the  work. 

In  regard  to  the  details  of  the  work  proposed^  the  Board  believes  that  it  may  be 
advisable  to  raise  the  closing  sills  somewhat  higher  than  proposed  by  the  district 
officer,  but  it  seems  better  to  undertake  the  work  tentatively  as  proposed,  and 
decide  upon  the  exact  elevation  of  the  sills  after  the  result  of  the  first  work  has  been 
noted.  It  may  also  be  desirable  to  change  the  alignment  of  the  dredged  channel 
in  at  least  one  place,  so  as  to  follow  more  closely  the  curved  lines  of  the  proposed 
dike.  This  question,  however,  should  be  left  for  the  decision  of  the  district  officer 
after  the  dike  has  been  constructed  and  the  trend  of  the  currents  noted. 

8WINOMISH   SLOUGH,  WASHINGTON. 

This  slough  affords  an  inland  sheltered  passage  for  small  ,Yessels 
from  Puget  Sound  proper  northward  to  Bellingham  Bay  and  the 
Gulf  of  Georgia,  ana  it  is  the  only  means  of  communication  to  the 
town  of  La  Conner,  located  on  the  slough.  At  the  northern  end  the 
slough  opens  out  through  the  mud  flats  of  Padilla  Bay  and  on  the 
south  into  Saratoga  Passage  through  the  mud  flats,  forming  the  delta 
of  the  Skagit  River.  The  total  distance  from  deep  water  in  Saratoga 
Passage  to  deep  water  in  Padilla  Bay  is  about  11  miles.  This  water- 
way is  of  great  importance  to  traffic  between  Puget  Sound  and  points 
north  in  giving  an  inside  passage  for  small  craft  in  rough  weather,  and 
an  outlet  for  the  agricultural  and  timber  products  from  the  surround- 
ing country. 

The  original  and  present  project,  adopted  by  Congress  by  act  of 
July  13, 1892,  contemplates  dredging  a  channel  4  feet  deep  in  Saratoga 
Passage  across  Skagit  fiats,  through  the  shoals  of  the  slough  proper, 
and  across  the  flats  of  Padilla  Bay  to  deep  water,  and  building  dikes 
in  Skagit  Bay  to  control  the  tidal  currents. 

The  entire  work  done  under  this  project  was  not  entirely  successful, 
owing  to  insufficient  knowledge  of  me  conditions  ajid  the  character  or 
the  work  required  to  meet  them.  The  work  of  the  last  few  years  has 
been  of  a  more  substantial  character. 

The  amount  expended  to  June  30,  1909,  was  $204,967.32,  of  which 
$31,233.45  was  for  maintenance. 

The  dike  work  completed  to  date  between  La  Conner  and  Saratoga 
Passage  is  as  follows :  rile,  brush,  and  stone  dike  on  the  north  side  of 
the  channel  from  *'Hole  in  the  Wall'*  to  opposite  the  west  end  of 
Goat  Island,  7.100  linear  feet;  on  the  south  side  of  the  channel  from 
the  west  end  or  Goat  Island  to  deep  water  in  Saratoga  Passage,  3^650 
linear  feet;  and  from  McGlinns  Island  to  the  mainland  in  the  direc- 
tion of  La  Conner,  3,500  feet. 
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Dike  work  was  completed  on  July  24,  1908,  as  far  as  available  funds 
would  permit. 

The  work  accomplished  has  not  had  any  eflFect  on  freight  rates. 

The  appropriation  recommended  will  be  applied  to  maintenance  of 
existing  ciiannels  and  dikes. 

A  report  on  examination  and  survey  of  Swinomish  Slough,  upon 
which  the  plan  of  improvement  is  based,  is  referred  to  in  Annual 
Report  of  tne  Chief  of  Engineers  for  1904,  page  699. 

A  map  showing  parts  of  the  improvement  is  published  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1900,  opposite  page  4488. 

Ihe  average  tidal  variation  is  about  8  feet. 

Exports  and  imports. 


Calendar  year. 


1898 
1899 
1900 
1901 
1902. 


Tons. 


19,625 
76,636 
74.516 
136,747 
49,914 


Value. 


S882.345 
2.028,454 
1,611,460 
2,991.330 
1,472,847 


Calendar  year. 


1903. 
1904. 
1905. 
1906. 
1907. 


TaoB. 


Value. 


51,399 
56,262 
48.734 
53,261 
46,289 


SI.  473. 197 
1,539,0M 
1.363. 729 
1.4»4.382 
1.582.668 


July  1,  1908,  balance  unexpended $1, 387. 85 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 10, 000. 00 


11,387.85 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment       1, 355. 17 


July  1,  1909,  balance  unexpended 10, 032.  68 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1911, 
for  maintenance  ol  improvement,  exclusive  of  the  balance  unexpended 
July  1,  1909 10,000.00 


WILLAPA    HARBOR   AND    RIVER,  WASHINGTON. 

The  following  report  of  the  Board  of  Engineers  on  a  recent  survey 
is  concurred  in  bv  the  Chief  of  Engineers  and  printed  in  House  Docu- 
ment No.  524,  sixty-first  Congress,  second  session. 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington^  D.  C,  November  g9,  1909. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

The  existing  depth  in  this  river  is  15  feet  at  low  water  below  South  Bend  and  13 
feet  between  Soutn  Bend  and  Raymond.  Local  interest  desire  a  channel  24  feet  in 
depth  from  deep  water  in  the  harbor  to  the  city  of  Raymond .  For  reasons  stated  with- 
in, in  which  the  Board  concurs,  the  district  officer  states  that  by  taking  advantage  of 
the  tides  a  mean  low-water  channel  depth  of  18  feet  will  be  sufficient  to  meet  reason- 
able requirements  of  navigation,  and  he  submits  an  estimate  for  a  channel  of  that  depth 
and  200  feet  in  width  from  deep  water  in  the  bay  to  the  junction  of  the  North  and  South 
forks  of  the  river  at  Raymond,  and  of  the  same  depth  and  150  feet  in  width  for  a 
distance  of  3,100  feet  up  the  South  Fork. 

The  total  estimate  for  the  work  proposed  is  $218,132.20,  and  |5,000  annually  for 
maintenance.  This  estimate  involves  an  item  of  $5,500.24  for  dredging  at  the  city 
of  Raymond.  The  total  estimated  cost  of  this  item  is  $11,000.48,  but  on  account  of 
the  benefits  to  accrue  to  local  property  owners  the  district  officer  makes  his  recom- 
mendation contingent  upon  the  city  oi  Raymond,  or  the  property  owners  interested, 
contributing  one-half  the  expense  of  this  item,  and  also  constructing  necessary  bulk- 
heads and  furnishing  a  place  for  the  deposit  of  dredged  material  free  of  cost  to  the 
United  States,  both  for  the  work  proposed  at  and  below  Raymond  and  also  for  that 
below  South  Bend. 
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The  C(Hiimerce  of  the  locality  has  been  increasinf  steadily  since  1902,  and  is  reported 
for  1908  as  amounting  to  213,000  tons.  The  expenditures  on  this  harbor  by  the  General 
Government  to  June  30,  1908,  were  $60,834.64. 

In  view  of  the  importance  of  the  commerce  involved  and  the  relatively  small  federal 
expenditures  made  up  to  the  present  time,  the  Board  has  arrived  at  the  conclusion 
that  the  improvement  proposed  within,  conditioned  upon  the  local  cooperation  sug- 
gested by  the  district  officer,  is  worthv  of  bei^g  undertaken  by  the  General  Govern- 
ment in  the  interests  of  commerce  ana  navigation. 

In  compliance  with  the  provisions  of  section  13  of  the  act  of  March  3,  1909,  the 
Board  further  reports  that  neither  the  establishment  of  terminal  facilities,  the  devel- 
opment and  utilization  of  water  power  for  industrial  and  commercial  purposes,  nor 
any  other  subjects  not  considered  within,  are  so  related  to  the  project  for  improvement 
of  navigation  at  this  locality  as  to  be  coordinated  in  a  logical  and  proper  manner  with 
such  project  to  lessen  the  cost  thereof  and  to  compensate  the  Government  for  expendi- 
tures made  in  the  interest  of  navigation. 

For  the  Board:  John  G.  D.  Knight, 

Colonel  J  Corps  of  Engineers, 
Senior  Member  of  the  Board. 

POLSON   BAY,    FLATHEAD   LAKE,    MONTANA. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  645, 
Sixty-first  Congress,  second  session.  Following  is  the  report  of  the 
Board  of  Engineers,  in  which  the  Chief  of  Engineers  concurs: 

Board  of  Engineers  for  Rivers  and  Harbors, 

Waskingfon,  D.  C.^  January  28,  1910. 

Reepectfullv  returned  to  the  Chief  of  Engineers,  U.S.  Army. 

A  survey  oi  Poison  Bay  having  been  m^e  by  the  district  officer,  it  appears  that 
the  only  work  necessary  to  provide  a  channel  6  feet  deep  at  low  water  up  to  tne  wharves 
at  Poison  is  the  removal  of  a  quantity  of  loose  bowlders.  A  project  for  this  work,  con- 
templating an  approach  channel  100  feet  wide,  with  a  turning  basin  near  the  wharves, 
is  submitted  by  tne  district  officer,  at  an  estimated  cost  of  $6,000.  This  project  meets 
the  approval  of  the  division  engineer. 

In  addition  to  the  reoorts  of  the  district  officer  on  preliminary  examination  and 
survey  of  this  locality,  the  Board  has  had  before  it  a  number  of  papers  submitted  by 
interested  parties.  From  the  information  available  it  appears  tnat  there  are  a  num- 
ber of  boats  now  doing  business  between  the  several  towns  on  Flathead  Lake  and  that 
these  boats  are  inconvenienced  by  the  insufficient  depth  at  Poison.  This  town  is  on 
the  Flathead  Indian  ileservation^  which  has  been  recently  opened  to  settlement, 
and  it  is  expected  that  the  occupation  of  the  lands  will  beein  durmg  the  coming  spring, 
and  that  as  a  result  of  this  settlement  the  commerce  of  the  locality  will  be  increased 
and  the  importance  of  the  water  route  correspondingly  augmented. 

In  view  of  the  above,  and  having  in  mind  the  small  cost  of  the  proposed  improve- 
ment, the  Board  reports  that  in  its  opinion  Poison  Bav  is  worthy  of  improvement  by 
the  United  States  to  the  extent  of  providing  a  channel  6  feet  deep  at  low  water  to  the 
wharves  at  Poison  in  the  manner  contemplated  by  the  district  officer,  at  a  total 
estimated  cost  of  $6,000. 

In  compliance  with  the  provisions  of  section  13  of  the  act  of  March  3,  1909,  the 
Board  reports  that  there  are  no  questions  of  terminal  facilities,  water  power,  or  other 
subjects  so  related  to  the  project  proposed  that  they  may  be  coordinated  therewith  to 
lessen  the  cost  and  compensate  the  Uovemment  for  expenditures  made  in  the  interests 
of  navigation. 

ST.  MICHAEL   CANAL,  ALASKA. 

The  St.  Michael  Canal  is  a  channel  running  from  St.  Michael  Bay- 
to  a  point  on  Norton  Sound  about  38  miles  from  the  Apoon  mouth  of 
the  Yukon  River. 

The  port  of  St.  Michael  is  about  3  miles  from  the  mouth  of  the 
canal. 

The  main  part  of  the  canal  has  sufficient  water  for  the  navigation  of 
river  boats  plying  on  the  Yukon  River.  The  eastern  entrance  to  the 
canal  is,  however,  obstructed  by  shoals,  and  in  the  eastern  portion 
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there  are  several  sharp  bends  that  could  be  turned  with  difficulty  by 
the  larger  river  boats. 

The  object  of  the  improvement  of  the  canal  is  to  provide  a  shel- 
tered passage  to  river  boats  between  St.  Michael  and  the  mouth  of 
the  Yukon  River. 

The  original  and  existing  project  contemplates  dredging  in  the 
South  Branch  a  channel  100  feet  wide  to  a  depth  of  6  feet  at  mean  low 
water  at  the  entrance  to  the  canal  and  the  excavation  of  a  cut  of  the 
same  dimensions  across  the  first  bends.  The  estimated  cost  was 
$248,000.  The  project  was  adopted  by  the  act  of  March  2,  1907,  and 
the  full  amount  of  the  estimate  has  been  appropriated. 

To  June  30,  1909,  there  has  been  expended  on  the  existing  project 
$62,047.55. 

The  work  is  being  done  under  a  continuing  contract,  and  was  begun 
July  5,  1908,  and  continued  until  October  5,  1908,  when  it  was  sus- 
pended for  the  season. 

A  channel  3,400  feet  long,  100  feet  wide,  and  6  feet  deep  was  exc4r- 
vated,  and  37,297.8  cubic  yards  of  material  removed. 

The  original  estimate  for  this  work  was  based  on  a  unit  price  for 
dredging  of  50  cents  per  cubic  yard,  while  the  lowest  bid  received 
was  $1.45  per  cubic  yard. 

To  carry  out  the  original  project  would  require  an  additional  ap- 
propriation of  nearly  double  the  amount  heretofore  appropriated. 

The  district  officer  in  his  report  recommends  the  modified  project 
for  the  work  not  now  under  contract,  which  will  reduce  the  cost 
about  $275,000,  but  action  on  this  modified  project  has  been  delayed 
pending  a  personal  investigation  by  the  district  officer. 

The  additional  funds  asked  for  will  be  required  for  the  prosecution 
of  the  work  during  the  season  of  1910. 

The  maximum  draft  that  can  at  present  be  carried  at  low  water 
is  3  feet.    The  mean  range  of  tide  is  3^  feet. 

Statement  of  freight  between  St.  Michael  and  mouth  of  Yukon  River. 


Calendar  year. 


1897. 
1898. 
1899. 
1900. 
1901. 
1902. 


6,270 
22,117 
17,295 
19,153 
18,153 
16,006 


Value. 


9512,650 
2,132,580 
1,704,525 
1,950,950 
1,844,651 
1,630,950 


Calendar  year. 


1903. 
1904. 
1905. 
1906. 
1907. 
1908. 


Tons. 


Value. 


20,000 
17,356 
25,855 
31,909 
29,793 
23,785 


$1,652,801 
1,S16,S7 
2,230,890 
2,790,187 
2,409,607 
2,000,400 


It  is  not  expected  that  this  improvement  will  have  any  effect  on 
freight  rates. 

July  1,  1908,  balance  unexpended $245, 241. 43 

June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment   59,288.98 

July  1,  1909,  balance  unexpended 185, 952. 45 

July  1,  1909,  outstanding  liabilities 621.33 

July  1,  1909,  balance  available 185,331.12 


July  1,  1909,  amount  covered  by  uncompleted  contracts 176, 826. 38 

Amount  (estimated)  required  for  completion  of  existing  project 100, 000. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  oalance  unexpended 
July  1,1909 100,000.00 
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HABBOB   AT  HILO,   HAWAII. 

Hilo  Bay  is  practically  a  deep  open  roadsteatd,  protected  to  & 
limited  extent  by  Blonde  reef,  but  otherwise  exposed  through  the 
an^le  formed  by  lines  drawn  from  Hilo  town  to  Kanaha  and  Keokea 
pomts — that  is,  from  about  north  to  north  74°  east  (magnetic)  • 
Strong  northeasterly  trade  winds  prevail  most  of  the  time.  These 
winds  cause  a  choppy  sea  outside  or  Hilo  Bay  and  considerable  swell 
in  the  bay,  which  at  times  makes  it  unsafe  for  ships  to  lie  at  the 
existing  wharves  and  renders  loading  and  unloading  in  the  bay 
difficult.  The  heaviest  seas,  however,  come  from  the  north  during 
northerly  and  northwesterly  storms,  and  during  this  weather  it  i» 
often  impossible  for  ships  to  li^  at  the  wharves  or  even  work  in  the  bay • 

The  present  project,  adopted  bv  Congress  March  2,  1907,  consists 
in  constructing  a  rubble  mound  breakwater  along  Blonde  reef  to  a 
point  on  shore  about  6,000  feet  east  of  Cocoanut  Island,  at  an  esti* 
mated  cost  of  $1,700,000,  as  stated  in  House  Document  No.  407, 
Fifty-ninth  Congress,  second  session. 

As  authorized  in  the  act  of  March  2,  1907,  the  project  as  originally 
stated  in  the  above-mentioned  House  document  has  been  modified 
in  a  manner  recommended  on  page  16  of  the  House  document  by 
the  elimination  of  the  third,  or  shore,  arm  of  the  breakwater  and 
the  extension  of  the  middle  arm  of  the  breakwater  to  the  shore. 

For  map  see  page  2316  of  the  Annual  Report  of  the  Chief  of 
Engineers  for  1908. 

Between  March  2,  1907,  and  March  4,  1909,  $400,000  has  been 
appropriated  for  work  under  the  approved  project,  or  about  23  per 
cent  of  the  estimated  cost  of  the  work  under  that  project.  Under 
a  continuing  contract  the  actual  construction  of  the  breakwater 
was  commenced  on  September  12,  1908,  and  on  June  30,  1909,  & 
total  of  31,507  tons  of  stone  had  been  placed,  making  a  total  of  766 
feet  of  completed  breakwater. 

On  June  30,  1909,  the  sum  of  $71,000.86  had  been  expended,  all 
on  the  present  project,  and  no  part  being  for  maintenance. 

The  approved  project  is  about  4  per  cent  completed. 

The  commerce  of  this  port  for  the  calendar  year  1908  was  valued 
at  more  than  $16,000,000,  and  amounted  to  more  than  184,000  tons. 

Work  on  this  improvement  has  not  been  carried  far  enough  to 
have  any  eflFect  on  freight  rates. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable 
expenditure  in  the  fiscal  year  1911  to  continuing  the  work  of  con- 
structing the  breakwater.  The  additional  work  proposed  is  necessary 
to  make  the  improvement  available. 

July  1,  1908,  balance  unexpended $298, 274. 87 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 100, 000. 00 

398, 274. 87 
June  30, 1909,  amount  expended  during  fiscal  year,  lor  works  of  improve- 
ment,,         69,275.7a 

July  1,  1909,  balance  unexpended 328,999.14 

July  1,  1909,  outstanding  liabilities 673.00 

July  1,  1909,  balance  available 328,426.14 
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July  1 1909,  amount  covered  by  uncompleted  contracts $301, 355. 44 

Amount  (estimated)  required  for  completion  of  existing  project 1, 300, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
July  1,1909 000,000.00 

HONOLULU  HARBOR,  HAWAII. 

This  harbor  is  situated  on  the  south  coast  of  the  island  of  Oahu. 
The  entrance  channel,  through  a  coral  reef,  and  the  harbor  proper, 
were  dredged  from  time  to  time  by  the  monarchical,  republican,  and 
territorial  governments  of  Hawaii  prior  to  July  1^  1904.  On  this 
date  there  existed  an  entrance  channel  having  a  minimum  width  of 
about  200  feet  and  a  depth  of  about  35  feet  at  mean  low  water. 
The  harbor  proper  had  a  general  width  of  900  feet.  The  water  for 
about  200  feet  immediately  along  the  wharves  had  a  depth  of  from 
30  to  32  feet.  Elsewhere  there  was  only  about  27  feet  at  low  water. 
The  bend  at  the  Ught-house  point  was  so  sharp  as  to  make  it  some- 
what difficult  for  large  vessels  to  make  the  turn. 

Work  on  the  present  project  was  begun  under  an  appropriation 
by  the  river  and  harbor  act  of  March  3,  1905,  in  accoraance  with  a 
seneral  plan  printed  in  the  Annual  Report  of  the  Chief  of  Enmneers 
for  1905,  page  2564,  but  the  project  as  specifically  adopted  by  the 
river  and  harbor  act  of  March  2,  1907,  is  printed  in  House  Document 
No.  332,  Fifty-ninth  Congress,  second  session.  It  provides  for  an 
entrance  channel  400  feet  wide  and  35  feet  deep  at  mean  low  water 
from  deep  water  at  the  entrance  to  the  Ughtrhouse  point,  for  easing 
the  curve  at  the  junction  of  the  entrance  channel  and  the  inner 
harbor  by  cutting  off  the  light-house  point,  and  for  enlarging  the 
harbor  proper  so  that  it  will  nave  a  general  width  of  1,200  feet  and 
a  depth  ot  35  feet  at  mean  low  water,  at  an  estimated  cost  of 
$1,628,894.60. 

Between  March  3,  1905,  and  May  27,  1908,  $800,000  have  been 
appropriated  for  work  under  the  approved  project,  or  about  49  per 
cent  of  the  estimated  cost  of  work  under  that  project. 

Work  under  the  above  appropriations  was  stopped  by  practical 
exhaustion  of  funds  on  December  15,  1908.  The  following  nas  been 
accomplished : 

Dredging  entrance  channel,  removing  light-house  point,  and  the 
partial  wiaening  of  the  harbor  proper.  ML  this  dreaging  was  to  a 
depth  of  35  feet  at  mean  lower  low  water,  a  total  of  1,910,023  cubic 
yards  having  been  excavated.  The  completion  of  the  adopted  project 
IS  urgently  required  by  commercial  interests. 

On  June  30,  1909,  the  sum  of  $794,838.79  had  been  expended,  no 
part  of  which  was  for  maintenance. 

From  July  1,  1908,  to  the  cessation  of  work  on  December  15,  1908, 
208,106  cul)ic  yards  of  material  were  removed  from  the  harbor  and 
deposited  on  shore.  A  careful  survey  was  later  made  of  the  condi- 
tion of  the  harbor.  This  survey  showed  shoaling  to  have  taken  place 
at  the  following  points:  A  jgeneral  shoaling  throughout  the  entrance 
channel;  a  noticeable  shoalmg  in  the  Nuuanu  slip  at  the  head  of  the 
harbor;  a  slight  shoaling  in  front  of  the  wharves  of  the  naval  station; 
and  very  slight  shoaling  in  a  few  other  localities. 

The  maintenance  of  this  harbor  was  provided  for  by  the  act  of 
March  3,  1909,  in  accordance  with  estimate  of  the  Chief  of  Engineers, 
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which  was  printed  in  House  Document  No.  1462,  Sixtieth  Congress^ 
second  session. 

The  approved  project  is  about  49  per  cent  completed.  On  June  30, 
1909,  there  was  a  mmimum  depth  in  the  entrance  channel  of  about  33 
feet;  within  the  harbor  proper  there  was,  outside  of  harbor  lines,  a  gen- 
eral depth  of  35  feet.  The  normal  tidal  oscillation  is  about  2  leet. 
The  head  of  navigation  is  the  head  of  the  harbor,  about  2  miles  from 
the  Light-House  Department  buoys  marking  the  entrance  to  the 
harbor. 

The  commerce  between  this  port  and  ports  not  in  the  Hawaiian 
Islands  for  the  calendar  year  1908  amounted  to  approximately 
600,000  tons,  valued  at  $41,562,840.  The  conmierce  with  other 
ports  of  the  Hawaiian  Islands  amounted  to  320,158  tons,  valued  at 
about  $22,000,000. 

What  effect  the  improvement  of  the  harbor  has  had  upon  freight 
rates  can  not  be  stated,  but  vessels  are  now  able  to  enter  and  leave 
the  harbor  with  their  full-load  draft. 

Should  additional  appropriations  be  made  for  this  harbor,  it  is 
proposed  to  expend  the  funds  in  widening  the  harbor  in  pursuance 
with  the  approved  project,  so  as  to  make  it  possible  for  vessels  to 
enter  and  leave  at  all  hours  of  the  day  and  nignt,  instead  of  by  day- 
light only,  as  at  present. 

July  1,  1908,  balance  unexpended $368, 396. 35 

June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      363, 227. 14 

July  1,  1909,  balance  Unexpended 5, 169. 21 

July  1,  1909,  outstanding  liabilities .50 

July  1,  1909,  balance  available 6, 168. 71 

Amount  (estimated)  required  for  completion  of  existing  project 828, 894. 60 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of 
the  balance  unexpended  July  1,  1909 500, 000. 00 

KAHULUI   HARBOR,    ISLAND   OF   MAUI,   HAWAII. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  593, 
Sixty-first  Congress,  second  session. 

The  Chief  of  Engineers,  in  subihitting  the  following  report  of  the 
Board  of  Engineers,  says: 

I  concur  in  the  recommendations  of  the  Board  of  Engineers  for  Rivers  and  Harbors, 
with  the  understanding  that  the  limited  project  recommended  is  tentative  in  char- 
acter and  that  extension  of  the  jetty  to  full  length,  as  proposed  by  the  district 
officer  and  at  the  cost  estimated  by  him,  may  be  necessary  in  the  future  to  properly 
protect  the  harbor. 

Board  op  Engineers  for  Rivers  and  Harbors, 

Washington^  D.  C.y  January  17 j  1910. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

The  district  officer  presents  within,  for  consideration,  four  projects  for  the  improve- 
ment of  Kahului  Harbor,  referred  to  as  Nos.  1,  2,  3,  and  4,  and  he  recommends  for 
adoption  No.  3,  which  is  a  tentative  project.  This  project  is  somewhat  indefinite, 
both  as  to  cost  and  the  location  of  the  eastern  line,  shown  on  accompanying  map  as 
B-0.  The  district  officer  submits,  however,  an  approximate  estimate  in  the  sum  of 
$600,000,  with  $20,000  annually  for  maintenance,  and  expresses  the  opinion,  in  which 
the  division  engineer  concurs,  that  the  locality  is  worthy  of  improvement  to  this  extent. 

The  work  involved  in  this  project  is  an  extension  of  the  existing  breakwater  about 
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400  feet  to  American  Girl  Rock,  at  an  estimated  cost  of  $104,500;  a  further  extension 
of  about  600  feet  to  point  K  (on  map),  at  an  estimated  cost  of  $252,000,  making  the 
total  estimate  for  breakwater  extension  $356,500;  a  somewhat  indefinite  amount  of 
dredging  and  rock  excavation  on  the  eastern  side  of  the  harbor  to  a  line  to  be  deter- 
mine &ter  between  B-C  and  N~0;  and  some  dredging  on  the  western  side  of  the 
Jiarbor.  He  also  thinks  that  a  possible  extension  of  the  breakwater  beyond  the  point 
K  may  prove  desirable  and  mi^ht  be  accomplished  within  the  limits  of  the  estimated 
cost  of  tne  project  by  diminishing  the  amount  of  the  dredging. 

The  district  officer  discusses  in  considerable  detail  the  question  of  the  extension 
of  the  breakwater,  and  concludes,  for  reasons  given,  that  its  extension  to  American 
Oirl  Rock  would  give  comparatively  little  increased  protection  and  that  it  should  be 
carried  at  least  to  the  point  K.  Local  and  navigation  interests  are  of  opinion  that 
sufficient  protection  will  be  afforded  if  the  extension  were  carried  to  American  Girl 
Rock.  Wnile  the  Board  is  inclined  to  concur  in  the  views  of  the  district  officer,  it  is 
obvious  that  it  would  be  in  the  interest  of  economy  to  postpone  the  construction  be- 
yond American  Girl  Rock,  which  is  very  expensive,  until  experience  has  demon- 
strated its  necessity.  It  is  apparent  also  that  it  would  be  in  the  interest  of  economy 
not  to  carry  the  rock  excavation  any  closer  to  the  line  B-C  than  is  necessary,  having 
due  regard  to  the  protection  to  be  a£forded  under  the  breakwater. 

After  a  careful  study  of  the  problem  and  consultation  with  representatives  of  IcKral 
as  well  as  maritime  interests  concerned,  the  Board  recommends  the  following  project: 

(a)  Extend  the  breakwater  to  American  Girl  Rock. 

(6)  Dredge  to  a  depth  of  35  feet  the  area  in  the  eastern  part  of  the  harbor  to  a  line 
about  68  feet  from  ana  parallel  to  the  bulkhead  line  B-C.  This  will  require  the  change 
of  the  bulkhead  line  by  that  amount. 

(c)  Dredge  to  a  deptn  of  35  feet  the  area  in  the  western  part  of  the  harbor  to  a  line 
about  midway  between  the  lines  R-E  and  R-Q. 

While  no  precise  estimate  of  the  cost  of  this  work  can  be  given,  it  should  not  exceed, 
on  the  basis  of  the  figures  given  by  the  district  officer,  $375,000. 

The  Board  believes  the  locality  worthy  of  improvement  to  this  extent  and  recom- 
mends the  adoption  of  the  above  project  at  an  estimated  cost  of  approximately  $375,000, 
subject,  however,  to  the  condition  that  the  Kahului  Railroad  Company  cede  to  the 
United  States,  free  of  cost,  any  rights  it  may  have  in  the  exi3ting*breakwater,  and  agree 
to  make  no  claim  for  reimbursement  for  work  done  by  it  in  constructing  the  break- 
water or  in  improving  the  harbor.  It  appears  that  the  railroad  company  is  prepared 
to  comply  with  this  condition. 

There  has  been  submitted  to  the  Board  a  copy  of  an  agreement  between  the  railroad 
company  and  the  territorial  government,  covering  the  construction  and  operation  of 
a  wharf  and  wharf  shed,  whicn  appears  to  properly  provide  for  its  use  by  the  general 
public.  The  Board  recommends  that  this  agreement  be  extended  so  as  to  provide 
that  the  plans  to  be  adopted  shall  include  a  public  street  of  proper  width  giving  access 
to  the  wharf,  and  in  order  to  provide  the  necessary  space  has  recommend^  the  dredg- 
ing only  to  a  line  68  feet  from  the  present  harbor  and  bulkhead  line  as  above  noted. 
The  agreement  should  also  be  modined  so  as  to  apply  to  the  new  line  in  the  same  man- 
ner as  it  now  does  to  the  line  B-C. 

In  compliance  with  the  provisions  of  section  13  of  the  act  of  March  3, 1909,  the  Board 
further  reports  that  neither  the  establishment  of  terminal  facilities,  the  development 
and  utilization  of  water  power  for  industrial  and  commercial  purposes,  nor  any  other 
subjects  not  considered  within,  are  so  related  to  the  project  for  improvement  of  navi- 
gation at  this  locality  as  to  be  coordinated  in  a  logical  and  proper  manner  with  such 
project  to  lessen  the  cost  thereof  and  to  compensate  the  Government  for  expenditures 
made  in  the  interest  of  navigation. 

For  the  Board: 

Wm.  T.  Rossell, 
Colonel f  Corps  of  Engineers^ 
Senior  if  ember  of  the  Board. 

HARBOR   AT   SAN   JUAN,    PORTO   RICO. 

This  harbor  has  a  large  area,  but  prior  to  work  under  the  existing 
project  a  small  portion  had  sufficient  depth  for  modern  shipping. 
With  the  exception  of  a  small  area  in  the  oend  around  La  Puntilla, 
which  had  a  depth  of  30  feet,  the  available  depths  varied  from  20  to 
30  feet.  All  of  these  depths  are  referred  to  mean  low  water.  The 
usual  range  between  high  and  low  water  is  about  1  foot.     The  existing 
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project  adopted  by  the  river  and  harbor  act  of  March  2,  1907,  is  to 
dredge  an  entrance  channel  600  feet  wide  from  deep  water  outside 
to  a  point  opposite  Mon*o  Point;  500  feet  wide  from  there  to  La 
Puntilla,  botn  to  be  30  feet  deep,  and  both  to  be  widened  where  they 
make  the  turn  around  these  points;  and  to  dredge,  east  of  La  Puntilla, 
harbor  areas  amounting  to  398,600  sauare  yards  to  a  depth  of  30 
feet  and  70,200  square  yards  to  a  deptn  of  24  feet,  all  in  accordance 
with  House  Document  No.  914,  Fifty-ninth  Congress,  first  session. 

The  estimated  cost  of  this  improvement  is  $757,500,  of  which  the 
act  of  March  2,  1907,  appropriated  $157,500,  and  authorized  continu- 
ing contracts  for  prosecuting  the  project  in  the  sum  of  $600,000. 
Of  this  amount  the  sundry  civil  acts  of  May  27,  1908,  and  March 
4,  1909,  appropriated  $220,000  and  $300,000,  respectively,  leaving 
$80,000  to  be  appropriated. 

The  amount  expended  on  the  existing  project  up  to  June  30,  1 909, 
is  $315,636.54  for  improvement. 

Work  has  been  carried  on  under  continuing  contract  •at  a  cost  of 
19  cents  per  cubic  yard  (scow  measurement)  for  soft  material  and 
$6.80  per  cubic  yard  (place  measurement)  for  coral  rock,  and  under 
supplemental  contract,  entered  into  February  6,  1909,  whereby  the 
contractor  was  granted  permission  to  dump  in  a  remote  portion  of  the 
harbor,  at  a  reduction  in  price  of  5  cents  per  cubic  yard  for  soft 
material  and  30  cents  per  cubic  yard  for  coral  rock,  when  weather 
conditions  were  such  as  to  render  it  unsafe  for  the  scows  to  be  towe'd 
to  sea. 

There  have  been  removed  during  the  last  fiscal  year  1,025,322  cubic 
yards  of  soft  material  and  8,048  cubic  yards  of  coral  rock.  Of  these 
amounts  209,259  cubic  yards  of  soft  material  were  dumped  under 
the  supplemental  contract  at  a  saving  in  cost  of  $10,462.95. 

The  result  of  the  work  has  been  to  practically  complete  the  areas 
authorized  east  of  La  Puntilla  (inner  harbor);  to  nearly  complete 
the  widening  of  the  entrance  channel  at  La  Puntilla — only  a  small 
portion  next  to  the  point,  consisting  largely  of  coral  rock,  remains;  and 
to  commence  work  on  the  inner  end  of  the  entrance  channel.  The 
contractor  has  also  done  a  large  amount  of  the  necessary  drilling  on 
one  coral-rock  shoal'  at  the  outer  end  of  the  entrance  channel.  This 
work  gives  much  relief  in  the  harbor  proper  and  around  the  difficult 
turn  at  La  Puntilla,  but  the  draft  that  can  be  carried  into  the  harbor 
is  still  limited  to  27  feet  in  the  entrance  channel  which  is  now  being 
dredged.  This  depth  will  accommodate  any  commercial  vessel  en- 
tering San  Juan  Harbor,  but  they  need  more  width,  which  the  project 
will  amply  provide. 

No  work  was  done  by  the  United  States  prior  to  this  project,  but 
some  dredging  was  done  by  the  Spanish  Government. 

The  amount  estimated  that  can  be  profitably  expended  for  works 
of  improvement  during  the  fiscal  year  ending  June  30,  1911,  will  be 
expended  in  continuing  dredging  under  the  contract,  which  work  is 
necessary  to  make  the  improvement  available.  In  the  eighteen 
months  between  the  completion  of  the  inner  harbor  and  final  com- 
pletion of  the  contract  there  will  undoubtedly  be  some  fill,  especially 
around  La  Puntilla.  When  the  contractor  removes  his  plant,  there 
will  be  nothing  left  nearer  than  the  United  States  or  Cuoa  that  can 
handle  such  work,  and  any  fill  which  may  occur  meantime  should 
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be  removed  before  the  plant  gets  away;  hence  the  $20,000  for 
maintenance. 

Commercial  statistics,  as  given  in  the  appendix,  were  furnished  by 
the  custom  officials  in  San  Juan,  and  are  given  in  money  value  only. 

July  1,  1908,  balance  unexpended $303, 341. 25 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 300,  GOO.  00 

603, 341.  25 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      241,477.79 

July  1,  1909,  balance  unexpended 361,863.46 

July  1,  1909,  outstanding  liabilities 48,000.00 

July  1,  1909,  balance  available 313, 863. 46 

July  1,  1909,  amount  covered  by  uncompleted  contracts 313, 863. 46 

Amount  (estimated)  required  for  completion  of  existing  project 80, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  exclusive  of  tne  balance  unexpended  July  1,  1909: 

For  works  of  improvement $80, 000. 00 

For  maintenance  of  improvement 20, 000. 00 

100, 000. 00 

EXPENSES  OF  MEETING  OF  PERMANENT  INTERNATIOXAL  ASSOCIATION 

OF   NAVIGATION    CONGRESSES. 

The  following  is  from  the  report  of  the  House  committee : 

It  is  expected  to  hold  the  twelfth  meeting  of  the  congresses  in  the  United  States, 
and  this  appropriation  is  intended  to  cover  the  necessary  expenses  connected  with 
such  meeting,  which  in  the  cases  of  meetings  abroad  have  been  provided  for  by  the 
Government  issuing  the  invitation  for  the  meeting.  The  average  of  recent  appropria- 
tions abroad  for  the  meeting,  plus  expenses  borne  by  the  Government  concerned,  has 
exceeded  the  appropriation  herein  made,  the  appropriation  for  the  last  congresB  at 
St.  Petersburg  being  approximately  $45,000.  The  payment  of  expenses  of  American 
members  of  the  association  has  been  confined  to  those  of  delegates,  of  which  the  num- 
ber is  limited,  and  the  expenses  of  foreign  members  to  be  paid  by  the  United  States 
have  been  limited  to  actual  cost  of  transportation  on  inspection  trips  in  this  country, 
since  at  the  meetings  abroad  this  part  of  the  expenses  of  the  American  delegates  has 
been  provided  for  by  the  entertaining  Government.  It  is  expected  that  the  appro- 
priation will  not  be  sufficient  to  cover  all  the  expenses  of  the  meeting,  and  substan- 
tial contributions  will  have  to  be  made  by  the  members  of  the  association. 
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ANAGOSTIA  BIVEB,   DISTRICT  OF  COLUMBIA. 

The  following  is  from  House  Document  No.  87,  Fifty-fifth  Con- 
cress,  third  session,  and  is  also  printed  in  Report  of  Chief  of  Engineers 
for  1899,  part  2,  page  1443 

Office  of  the  Chief  of  EnginebbSj 

United  States  Arkt, 
Washingtonj  D.  C,  December  It,  1898. 

Sir:  I  have  the  honor  to  submit  the  accompanying  report  of  December  1,  1898, 
with  ma^,  by  Lieut.  OoL  Chas.  J.  Allen,  Corps  of  Engineers,  of  a  survey  of  Anacoetia 
River  with  project  for  improvement,  etc.,  made  to  comply  with  requirements  of 
joint  resolution  of  Congress  approved  April  11,  1898,  as  follows: 

"That  the  Secretary  of  War  oe,  and  he  is  hereby,  directed  to  prepare  and  submit  to 
Congress  forthwith  a  project  for  the  improvement  of  the  AnacQstia  River  and  the 
reclamation  of  its  flats  from  the  line  of  the  District  of  Columbia  to  the  mouth  of  said 
river,  with  an  estimate  of  the  cost  of  the  same  and  a  report  on  the  area  and  owner- 
ship of  the  land  to  be  reclaimed,  and,  if  any  portion  of  said  land  is  vested  in  private 
persons,  an  estimate  of  the  cost  of  acquiring  the  same.'' 

Lieutenant-Colonel  Allen  states  that,  taking  the  present  plan  for  a  depth  of  20  feet 
in  the  Potomac  as  a  basis,  the  necessary  ruling  deptns  for  navigation  of  tne  Anacoetia, 
considered  in  his  report,  are  20  feet  at  low  water  from  the  mouth  of  the  river  to  the 
navy-yard,  with  a  width  of  400  feet;  thence  to  Benning  Bridge,  a  depth  of  16  feet, 
with  widths  of  200  to  300  feet;  and  that,  as  the  flats  above  Benning  Bridge  are 
beyond  the  city  limits,  their  improvement  might  be  deferred  and  attention  be  given 
for  the  present  to  the  portion  of  the  river  in  front  of  the  city,  where  interests  of  the 
city  ana  of  the  Unitea  States  Government  are  concerned. 

Two  projects  for  improvement  from  the  District  line  to  the  mouth,  with  estimate 
of  cost  by  sections,  are  presented. 

1.  Dred^ine  channel  and  depositing  material  to  an  average  elevation  of  7  feet  above 
low  tide,  mcluding  construction  of  sea  wall  and  embankment  to  a  height  of  14  feet 
above  low  tide;  estimated  to  cost,  including  contingencies: 

Section  1.  From  mouth  to  Nav^- Yard  Bridge $1,218,525 

Section  2.  From  Navy- Yard  Bridge  to  Benning  Bridge 976, 195 

Section  3.  From  Benning  Bridge  to  the  District  line 644, 600 

Total 2,839,320 

If  the  embankment  and  drainage  be  omitted,  the  total  of  this  estimate  will  be 
reduced  to  $2,493,480. 

2.  Dredging  channel  and  depositing  dredged  material  on  the  flats  and  transporting 
material  to  raise  the  flats  to  a  height  of  14  feet  above  low  tide,  including  sea  wall; 
estimated  to  cost,  including  contingencies: 

Section  1.  From  mouth  to  Navy- Yard  Bridge $3,291,750 

Section  2.  From  Navy- Yard  Bridge  to  Benning  Bridge 2,646,930 

Section  3.  From  Benning  Bridge  to  the  District  line 1, 028, 500 

Total 6,967,180 

issumin^  that  the  high-grade  filling,  althoufi^h  more  desirable,  would  probably  not 
be  undertaken  on  account  of  its  great  cost,  ana  that  improvement  of  the  river  above 
Benning  Bridge  may  be  deferred  for  the  present.  Lieutenant- Colonel  Allen  sugeests 
the  improvement  of  sections  1  and  2,  including  reclamation  of  the  flats  within  these 
sections,  estimated  to  cost  $2,194,720,  as  the  plan  probably  serving  present  needs 
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and  as  the  least  expensive;  the  flats  within  those  sections  to  be  raised  to  a  height  of 
about  7  feet  above  low  tide  and  as  specified  in  estimate  No.  1;  the  channels  exca- 
vated to  afford  ruling  depths  of  20  feet  at  low  tide  from  the  mouth  to  the  navy-yard, 
and  of  16  feet  thence  to  Venning  Bridge,  with  widths  as  indicated  above. 

The  estimates  for  this  work  have  been  made  upon  the  assumption  that  large  and 
continuous  appropriations  will  be  made  so  as  to  permit  rapia  and  uninterrupted 
work,  and  it  is  estimated  that  $400,000  can  be  advantageously  expended  annually 
under  the  minimum  plan  (estimated  cost,  $2,194,720). 

The  estimates  presented  do  not  include  the  cost  of  alteration  of  bridges  which 
would  be  necessitated  bv  the  improvement,  nor  the  cost  of  protection  of  bridge  pien 
which  mav  be  affected  by  excavation  so  near  them. 

A  list  of  lands  within  the  limits  of  the  proposed  improvement,  with  names  of  own- 
ers and  assessed  value  thereof,  accompanies  tnis  report,  and  Lieutenant-Colonel  Allen 
states  that  it  has  not  been  practicable  to  obtain  any  estimate  of  the  cost  of  acquiring 
the  lands. other  than  that  which  may  be  indicated  by  their  assessed  values. 

I  concur  in  the  views  of  Lieutenant-Colonel  Allen  and  commend  this  important 
work  to  the  favorable  consideration  of  Congress. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brigadier-General,  Chief  of  Engineers,  U.  S.  Army. 

Hon.  R.  A.  Alger. 

The  following  is  printed  in  House  Document  No.  903,  Fifty-ninth 

Congress,  first  session: 

Executive  Office, 
Commissioners  of  the  District  op  Columbia, 

Washington  J  June  21, 1906. 

Sir:  The  Commissioners  of  the  District  of  Columbia  have  the  honor  to  submit  the 
following  report  upon  the  improvement  of  the  flats  of  the  Anacostia  River,  in  pursu- 
ance of  tne  following  House  concurrent  resolution  (No.  21,  passed  February  27,  1906): 

'^Resolved  by  the  House  of  Representatives  (the  Senate  concurring),  That  the  Commis- 
sioners of  the  District  of  Columbia  be,  and  they  are  hereby,  authorised  and  directed 
to  submit  to  Congress  a  report  upon  the  improvement  of  the  so-called  flats  of  the 
Anacostia  River,  u'om  its  mouth  to  the  District  line,  with  recommendations  and  esti- 
mates of  cost." 

This  report  is  based  mainly  on  information  that  has  already  been  collected. 

By  joint  resolution  of  Congress  approved  April  11,  1898,  the  Secretary  of  War  was 
directed  to  prepare  and  submit  to  Confess  a  project  for  the  improvement  of  the 
Anacostia  River  and  the  reclamation  of  its  flats,  from  the  District  line  to  the  mouth 
of  the  river,  with  an  estimate  of  cost  and  a  report  on  the  area  and  ownership  of  the 
land  to  be  reclaimed,  and  the  resolution  pro  via  ed  that  if  any  portion  of  said  land  was 
vested  in  private  persons  an  estimate  should  be  made  of  the  cost  of.acquiring  the  same. 

This  report  was  made  under  date  of  December  14, 1898,  and  is  printed  as  House  Docu- 
ment No.  87,  Fifty-fifth  Congress,  third  session. 

In  this  report  two  projects  were  considered  for  the  improvement  of  the  river  from 
the  District  line  to  its  mouth.  The  first  project  provided  for  dredging  a  channel  and 
depositing  material  to  an  average  elevation  of  7  feet  above  low  tide,  including  the  con- 
struction of  a  sea  wall  and  embankment  to  a  height  of  14  feet  above  low  tide.  The 
estimated  cost  was  as  follows: 

Sec.  1.  From  mouth  to  Nav3^-Yard  Bridge $1,218,525 

Sec.  2.  From  Navy- Yard  Bridge  to  Benning  Bridge 976, 195 

Sec.  3.  From  Benning  Bridge  to  the  District  line 644, 600 

Total 2, 839, 320 

The  second  project  provided  for  raising  the  flats  to  a  height  of  14  feet  above  low 
tide.    The  cost  of  this  was  estimated  at  1^,967,180. 

The  War  Department  assumed  that  this  second  project,  on  account  of  its  great  cost, 
woidd  not  be  undertaken,  and  also  believed  that  the  improvement  of  the  river  above 
Benning  Bridge  might  be  deferred. 

In  the  above  estimate  it  was  proposed  to  excavate  channels  to  afford  ruling  depths 
of  20  feet  at  low  tide  from  the  mouth  to  the  navy-}rard,  with  a  width  of  400  feet,  and 
of  16  feet  from  the  navy-yard  to  Benning  Bridge  with  a  width  of  from  200  to  300  feet. 
The  above  estimates  do  not  include  the  cost  of  alterations  of  bridges  nor  the  protect- 
ing of  bridge  piers  which  might  be  affected  by  excavatiouH  made  near  them. 

Upon  inquiry  at  the  ofiice  in  chaige  of  tne  Potomac  River  improvements,  it  is 
found  that  the  foregoine  estimates,  although  made  in  1898,  are  correct  as  of  this  date, 
but  that  they  are  based  on  the  assumption  that  large  and  continuous  appropriations 
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will  be  made,  as  dredging  under  small  annual  appropriations  costs  more  than  if  laiger 
sums  were  authorized  for  the  work. 

In  the  approjpriation  act  of  July  1,  1902,  the  following  provision  was  contained: 

"  Anacostia  Kiver  flats:  For  a  survey  and  outline  map  of  land  owned  b^  the  United 
States,  comprised  within  what  is  known  as  the  flats  of  the  Anacostia  River,  from  its 
mouth  to  the  boundary  line  of  the  District  of  Columbia,  five  thousand  dollars,  or  so 
much  thereof  as  may  be  necessarv,  to  be  expended  under  the  direction  of  the  Secre- 
tary  of  War,  and  the  Attome]^-<jeneral  is  authorized  and  directed  to  examine  and 
report  upon  the  nature  of  the  title  to  lands  embraced  within  said  flats/' 

The  report  and  maps  made  in  pursuance  of  this  provision  of  law  were  printed  as 
House  Document  No.  194,  Fifty-ninth  Congress,  first  session.  They  included  only 
those  reservations  actually  belonging  to  the  United  States.  As  to  the  owner^ip  of 
the  flats  proper  or  the  submeiged  &nd  the  Attorney-General  made  the  following  report, 
which  is  also  printed  in  the  document  above  referred  to: 

"I  have  the  nonor  to  return  herewith  an  outline  map  in  ^ve  sheets,  and  other  papers, 
relating  to  a  survev  lately  made  by  the  Engineer  Department  of  lands  owned  by  the 
United  States  within  what  is  known  as  the  flats  of  the  Anacostia  River  from  its 
mouth  to  the  boundary  line  of  the  District  of  Columbia;  all  of  which  papers  were 
transmitted  hither  by  your  department  for  examination  and  report  *'upon  the  nature 
of  the  title  to  lands  embraced  within  said  flats,"  in  compliance  with  the  act  of  July 
1,  1902. 

''The  title  of  the  United  States  to  the  premises  under  consideration  is  derived  from 
the  same  source  and  is  of  the  same  nature  as  its  title  to  what  is  known  as  the  Potomac 
flats,  which  has  been  judicially  established.  (See  Morris  v.  United  States,  174  U.S., 
196.)  It  rests  upon  the  cession  made  by  the  act  of  the  State  of  Maryland  of  December 
23,  1788,  entitled  ''An  act  to  cede  to  Congress  a  district  10  miles  square  in  this  State," 
which  was  accepted  by  the  act  of  Congress  approved  July  16,  1790,  and  the  act  of 
liiarch  3,  1791,  amendatory  thereof,  and  was  subsequently  ratified  by  an  act  of  the 
State  of  Maryland,  passed  December  19,  1791.  By  this  legislation  the  United  States 
became  invested  with  the  title  to  the  shores  and  beds  of  the  navigable  waters  within 
the  limits  of  the  territory  so  ceded,  embracing  the  Eastern  Branch,  or  Anacostia 
River,  as  it  was  then  navigable,  as  well  as  the  rotomac  River,  which  title  was  held 
by  the  United  States  ^as  it  previously  was  by  the  State)  in  trust  for  public  purposes. 

"The  lands  includea  within  the  Anacostia  flats,  as  shown  by  the  said  survey,  appear 
to  be  either  submerged  or  subject  to  tidal  overflow  by  the  waters  of  the  Eastern 
Branch,  and  are  a  part  of  the  bed  of  the  latter.  The  accompanying  papers  furnish 
no  information  as  to  the  existence  of  any  private  claims  affecting  these  lands.  It  is 
probable,  however,  that  claims  to  riparian  rights  and  wharfing  privileges  do  exist 
on  the  part  of  owners  of  property  fronting  on  the  Eastern  Branch ;  and  the  Baltimore 
and  Potomac  Riilroad  Company,  whose  tracks  cross  the  flats  in  question,  may  have 
claims  in  connection  with  its  right  of  way  upon  the  same.  Subject  to  the  existence 
and  validity  of  such  claims,  if  any,  I  think  that  the  ownership  of  all  the  land  embraced 
within  what  is  known  as  the  Anacostia  flats,  as  indicated  by  the  aforesaid  survey, 
18  vested  in  the  United  States  for  public  purposes." 

The  question  as  to  the  ownership  of  the  riparian  rights  and  of  part  at  least  of  the 
submerged  land  is  therefore  still  unsettled.  Attention  is  respectfully  invited  to  these 
reports  for  the  detailed  estimates. 

The  work  done  on  the  Anacostia  River  by  the  United  States  within  the  last  few 
years,  and  which  consisted  in  dredging  below  the  Navy- Yard  Bridge,  amounted  to 
about  $170,000,  and  resulted  in  giving*  a  channel  20  feet  deep  and  300  feet  wide,  the 
dredged  material  being  deposited  on  the  sides.  Harbor  lines  have  been  established 
as  far  as  the  Pennsylvania  Avenue  Bridge. 

The  foregoing  includes  in  brief  the  reports  made  and  the  work  done  by  the  United 
States  in  connection  with  the  reclamation  of  the  Anacostia  flats. 

The  subject  of  the  treatment  of  the  Anacostia  River  and  flats  was  taken  up  by  a 
commission  appointed  March  1,  1901,  by  the  United  States  Senate  to  report  on  a  park 
system  for  the  District  of  Columbia.  In  this  report  they  recommended  generally  the 
treatment  of  the  lower  portion  of  the  river  as  had  been  recommended  by  the  War  Depart- 
ment, but  suggested  that  on  the  line  of  Massachusetts  avenue,  or  at  the  Bennine  Bridge, 
a  dike  should  be  built  across  the  river  having  tidal  gate  connection  with  the  lower 
part  and  that  the  part  above  this  dike  should  be  treated  as  a  pleasure  park.  It  was 
proposed  to  dredge  to  the  depth  of  12  feet  and  to  form  numerous  islands  with  a  portion 
of  tne  dredged  material.  The  portion  of  this  material  not  needed  for  the  park  pur- 
poses was  to  be  used  to  fill  up  the  submerged  land  in  what  was  intended  to  be  the 
commercial  section  of  the  river  below  this  dike. 

The  area  of  this  proposed  park  above  Massachusetts  avenue  would  be  about  1,100 
acres,  of  which  one-half  would  be  land  and  one-half  would  be  clear  water,  suitable 
for  boating  and  bathing.    The  cost  of  the  project,  including  dike  and  dredging,  and 
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exclusive  of  the  cost  of  the  land,  would  be  about  11,000,000,  so  that  the  total 
would  be  about  the  same  as  the  estimated  cost  of  the  War  Department  project — 
about  $3,000,000.    This  does  not  include  development  of  the  park  with  roadways,  etc. 

This  proposed  dike  forming  the  lake  could  be  placed  at  Massachusetts  avenue  or 
at  Bennmg  Bridge,  or  at  any  other  desirable  point.  The  lower  location  will  diminiiA 
the  amount  of  dock  frontap^e  and  will  make,  on  account  of  the  present  location  of  the 
Pennsylvania  Railroad  bridge  crossing  the  stream,  a  difficult  matter  to  avoid  a  gnde 
crossing. 

A  location  of  the  dike  at  East  Capitol  street  would  probably  be  a  verv  satisfoctory 
solution.    The  dike  would  form  a  street  across  the  river  at  the  lower  end  of  the  park. 

The  Peimsylvania  avenue  highway  bridge  and  the  Pennsylvania  Railroad  bridge 
should  be  rebuilt  in  such  a  manner  as  to  allow  the  passage  of  vessels. 

It  is  practically  impossible  to  estimate  with  any  degree  of  accuracy  the  cost  of  the 
project  until  the  value  of  such  land  not  now  belonging  to  the  United  States  as  may  be 
found  to  be  necessary  and  the  value  of  the  riparian  rights  of  private  owners  are  deter- 
mined. 

In  the  report  of  the  War  Department  made  in  1898,  the  assessed  value  of  what  was 
considered  private  land  was  put  at  about  $23,000,  but  there  can  be  no  questioii  that  the 
value  as  determined  by  a  jurv  will  be  many  times  greater.  The  value  of  the  ripariaB 
privileges  may  be  very  small,  on  account  of  the  shallowness  of  the  stream  and  the 
present  nonavailability  for  commercial  purposes:  but,  on  the  other  hand,  it  may 
amount  to  a  mUlion  dollars  or  more. 

To  offset  this  cost  there  will  be  in  the  commercial  section  a  filling  in  of  600  or  moie 
acres  of  land,  which,  if  the  riparian  rights  are  obtained,  will  belong  to  the  United  States, 
and  can  be  utilized  either  as  a  park  or  sold  for  commercial  use.  This  wiU  ofibet,  to 
a  considerable  extent,  the  cost  of  the  project,  and  if  it  is  leased  will  doubtless  give  an 
adequate  return  on  the  money  spent. 

Within  any  reasonable  cost,  and  it  is  thought  that  three  or  four  million  dollais  is 
reasonable,  the  desirability  of  this  improvement  is  extremely  ereat.  The  land  now 
available  for  wharfaee  facilities  in  Wasnington  is  too  limited  ana  the  wharf  frontase  is 
now  already  crowded .  To  carry  out  the  project  would  quadruple  the  water  front  along 
a  navigable  channel. 

The  most  important  phase  of  the  matter,  however,  is  the  improvement  in  sanitary 
conditions  which  would  result.  The  Anacostia  flats  are  exposed  at  low  tide  and  tiie 
marshes  which  they  form  are  breeding  places  for  mosquitoes  and  lodfi;ing  places  for 
sewerage  and  filth  and  disease-breeding  germs.  The  appearance  of  me  fiats  at  low 
tide  is  unsightly  and  the  odors  from  them  are  disagreeable.  Due  to  the  gradual  accu- 
mulation of  earth  along  the  shores  and  the  narrowing  of  the  mouth  of  the  nver  by  accre- 
tion, the  building  of  several  bridges,  the  depositing  along  the  sides  of  the  river  ci 
dredged  material,  the  construction  of  tJie  outfall  sewer,  and  other  reasons,  the  situation 
is  becoming  worse,  and  the  size  of  the  flats  uncovered  at  low  tide  and  the  extent  of  the 
marshes  are  increasing,  while  the  flow  of  tide  water  is  decreasing. 

These  conditions  form  a  very  serious  menace  to  the  health  and  comfort  of  the  resi- 
dents and  also  to  the  development  of  this  section  of  the  city,  and  to  a  less  extent  of 
the  whole  District  of  Columbia.  Early  action  by  Congress  toward  adopting  a  project 
for  the  improvement  of  these  flats,  therefore,  is  recommended  by  the  commissioners. 
Some  steps  should  first  be  taken  to  determine  the  title  to  the  submerged  land  and  the 
riparian  rights.  This  can  be  done  by  directing  the  Attorney-General  of  the  United 
States  to  bring  suit  against  all  parties  claiming  land  or  riparian  rights  along  Ubie  stream, 
such  as  was  done  in  the  case  of  the  Potomac  flats,  or  by  authorizing  the  commissioness 
to  employ  counsel  to  thoroughly  investigate  the  question.  The  commissioners  under- 
stand that  the  matter  of  these  titles  was  investi^ted  to  some  extent  in  the  Potomac- 
flats  case,  and  they  believe  that  much  information  can  be  obtained  by  employing  the 
counsel  eng^ed  under  that  case  to  investigate  and  report  on  the  character  and  tiue  to 
the  lands  included  in  the  Anacostia  flats  and  along  the  Anacostia  River.  It  is  believed 
by  adopting  the  latter  method  an  intelligent  knowledge  on  the  subject  upon  which 
future  action  could  be  taken  would  be  obtained,  and  in  addition  it  is  believed  that  this 
method  would  be  more  prompt  and  eflicacious,  and  might  avoid  the  necessity  of  a  suit. 

The  commissioners,  therefore,  as  a  first  step  to  be  taken,  would  recommend  an 
appropriation  of  $10,000  to  employ  counsel  to  investigate  and  determine  as  far  as  pos- 
sible as  to  the  ownership  of  the  land  and  riparian  rights  alon^  the  Anacostia  River, 
and  after  this  is  known  to  prepare  a  plan  for  improvement,  or  if  ownership  and  rights 
can  not  be  thus  ascertained,  that  the  Attorney-General  be  directed  to  bring  suit  for 
the  purpose. 

Very  respectfully,  Henry  B.  F.  Magfarlamd, 

President  Board  of  Commiwioners  District  of  Columhitu 

Hon.  Joseph  G.  Cannon, 

Speaker  of  the  House  of  Representatives. 
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ARKANSAS    RIVER,    ARKANSAS,    OKLAHOMA,    AND    INDIAN    TERRITORY, 

UP   TO   MUSCOGEE,    IND.    T. 

Report  on  examination  is  printed  in  House  Document  No.  71, 

Sixty-first  Congress,  first  session.     (See  also  p.  437.) 

Following  is  the  letter  of  the  Chief  of  Engineers  submitting  the 

same: 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  June  21^  1909. 

Sir:  Section  1  of  the  river  and  harbor  act  approved  March  2,  1907,  contains  an  item 
afl  follows: 

"Improving  Arkansas  River,  Arkansas:  *  ♦  ♦  The  Secretary  of  War  may  ap- 
point a  board  to  make  an  examination  of  said  river  to  Muscogee,  Indian  Territory, 
with  a  view  to  ascertaining  whether  anv  feasible  or  desirable  plan  can  be  devised  for 
the  further  improvement  of  the  whole  oi  said  river  to  Muscogee  or  any  portion  thereof. 
The  said  board  may,  upon  the  order  of  the  Secretarv  of  War,  also  make  a  similar 
examination  of  that  portion  of  the  Red  River  which  lies  between  Fulton,  Arkansas, 
and  the  mouth  of  the  AVashita  River,  Indian  Territory,  and  the  expense  of  such  exam- 
ination shall  be  apportioned  between  the  funds  appropriated  for  said  rivers  in  such  a 
manner  as  the  Secretary  of  War  may  deem  equitable,  and  the  said  board  shall  also 
report  upon  the  Arkansas  River  at  Pine  Bluff  and  the  White  River  at  Augusta  Narrows 
to  ascertain  and  report  whether  the  protection  of  the  banks  or  rectification  of  the  river 
at  the  points  named  is  directly  and  necessarily  required  in  the  interests  of  navi^tion, 
and  in  case  a  report  shall  be  made  to  the  effect  that  such  rectification  is  so  recjuired  in 
the  interest  of  navigation  the  sum  of  one  hundred  thousand  dollars,  which  is  herebv 
conditionally  appropriated,  shall  be  expended  for  improvements  at  the  places  named, 
or  either  of  them. " 

In  conformity  with  this  provision  of  law  and  with  the  authority  of  the  Secretary  of 
War  a  Board  of  Engineer  officers  was  duly  appointed,  which  submitted  a  partial 
report  under  date  of  May  27,  1907;  to  complete  the  unfinished  work  of  this  Board,  a 
second  board  was  appointed,  whose  report  was  submitted  under  date  of  March  27, 
1909.  Both  of  these  reports  were  referred,  as  required  by  law,  for  review  and  recom- 
mendation by  the  Board  of  Engineers  for  Rivers  and  Harbors,  constituted  under 
authority  of  section  3  of  the  river  and  harbor  act,  approved  June  13,  1902,  and  by  tUa 
permanent  Board  three  reports  have  been  submitted,  dated,  respectively,  June  10, 
1907,  December  30,  1907,  and  April  12,  1909.  All  the  reports  mentioned  are  herewith. 
For  the  sake  of  convenience,  tne  various  matters  treated  therein  will  be  considered 
separately. 

Arkansas  River  from  the  mouth  to  Muskogee. — Arkansas  River  is  at  present  being 
improved  by  snag^jpng  and  dredging,  assisted  by  contraction  and  revetment  works, 
with  a  view  to  aiding  open-river  navigation.  Further  improvement  can  be  effected 
by  more  extensive  operations  of  the  same  nature,  by  the  construction  of  locks  and 
dams,  or  by  a  combination  of  the  two  methods.  In  the  report  of  May  27,  1907,  by  the 
special  Board,  the  opinion  is  expressed  that  the  only  way  in  which  a  radical  and 
permanent  improvement  of  the  river  can  be  obtained  is  by  constructing  locks  and 
dams  from  Muskogee  to  Little  Rock  and  providing  open-channel  navigation  from 
Little  Rock  to  the  mouth  by  means  of  drea^ng  done  in  connection  with  extensive 
bank  revetment.  Wliile  this  project  is  considered  entirely  feasible,  in  the  opinion 
of  the  Board  J  it  is  not  at  this  time  desirable  on  account  of  its  great  cost  and  the  length 
of  time  reauired  to  complete  it.  On  the  other  hand  the  Board  deemo  it  both  feasible 
and  desirable  to  obtain  a  considerably  improved  channel  over  a  longer  period  of  navi- 
gation for  the  entire  section  of  river  from  Muskogee  to  the  mouth  by  means  of  hydraulic 
dredginjg.  To  expect  any  marked  success  from  this  method  of  improvement  the  Board 
deems  it  essential  that  an  adequate  plant  be  provided  from  the  start  and  that  such 
plant  should  consist  of  5  hydraulic  dredges.  In  the  event  of  the  adoption  of  this  or 
any  other  method  of  improvement  the  Board  also  considers  it  important  that  the 
snagging  operations  of  the  present  project  be  continued,  and  that  they  be  extended 
up  to  Muskogee,  and  for  this  work  is  proposed  a  new  steel  hull  snag  boat  in  addition 
to  the  two  boats  now  in  use.  The  5  dredges  are  estimated  to  cost  $150,009  each,  or 
$750,000,  the  new  snag  boat  $50,000,  making  the  total  first  cost  of  the  plant  $800,000. 
The  annual  cost  of  maintenance  and  operation  of  the  plant  is  estimated  at  $50,000 
for  each  dredge  and  $25,000  for  the  snag  boat,  or  a  total  annual  maintenance  chaige 
of  $325,000  for  operating  the  5  dredges  and  3  snag  boats.  The  Board  states  further 
that  in  addition  to  the  snagging  and  dredging  it  may  be  necessary  at  certain  localities 
to  resort  to  the  use  of  contraction  works,  to  closing  subsidiary  cliannels,  and  to  revet- 
ting caving  banks;  but,  without  giving  an  estimate,  the  belief  is  expressed  that  the 
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amount  and  cost  of  such  work  will  not  be  sufficient  to  affect  the  doBirability  of  undw- 
taking  the  improvement  at  first  by  dredging  alone. 

In  its  review  of  this  report  of  the  special  Board,  the  Board  of  Engineers  for  Riven 
and  Harbors,  under  date  of  December  30,  1907,  expresses  the  belief  that  any  imi»ove- 
ment  which  Congress  may  decide  to  authorize  for  the  Arkansas  River  should  be  along 
the  lines  recommended  by  the  special  Board,  but  pointa  out  that  the  channel  depths 
may  prove  inadequate,  that  the  results  will  be  temporary  rather  than  permanent,  and 
that  when  measured  by  the  standards  which  have  been  applied  to  other  projects  of 
similar  nature,  the  expenditure  involved  in  improving  the  entire  river  appears  to  be 
out  of  proportion  to  the  benefits  to  be  derived.  The  permanent  Board  proposes, 
therefore,  that  the  improvement  be  initiated  tentatively  by  the  construction  and 
operation  of  only  such  plant  as  may  be  needed  for  that  part  of  the  river  below  Little 
Rock,  leaving  the  question  of  extending  operations  above  that  point  to  be  determined 
in  the  light  of  the  experience  so  gained.  This  plan  involves  the  uae  of  two  dredges 
at  an  estimated  first  cost  of  $300,000  and  $100,000  per  annum  for  maintenance,  in 
addition  to  any  work  of  snagging  that  may  be  found  necessary. 

Some  experimental  dredging  has  been  done  on  the  Arkansas,  and  while  as  yet  unjMe- 
pared  to  advocate  the  adoption  of  this  means  of  improvement  for  the  entire  section  of 
river  under  consideration  (i.  e.,  from  the  mouth  up  to  Muskogee),  the  Chief  of  Engi- 
neers believes  it  worthy  of  further  trial  below  Little  Rock  and  recommends  for  adop- 
tion the  tentative  plan  proposed  by  the  Board  of  Engineers  for  Rivers  and  Harbors. 

Red  River  between  Fulton^  Ark.,  and  the  mouth  of  the  Washita  River. — ^The  river  and 
harbor  act  approved  March  3,  1905,  authorized  the  expenditure  of  $100,000  in  the 
improvement  of  Red  River  between  Fulton,  Ark.,  and  Denison,  Tex.,  a  distance  of 
281  miles,  the  latter  point  being  11  miles  below  the  mouth  of  the  Washita  River. 
The  work  being  done  under  this  appropriation  consists  in  the  removal  of  snags,  lora, 
and  drift,  the  cutting  of  timber  on  caving  banks,  and  in  closing  chutes  and  cut-ons 
where  necessary. 

At  the  time  of  reporting  on  the  Arkansas  River  the  two  boards  above  referred  to 
were  unable  to  render  an  opinion  as  to  the  feasibility  or  desirability  of  the  further 
improvement  of  this  section  of  the  Red  River  on  account  of  the  lack  of  sufficient 
information,  and  a  survey  was  ordered  to  furnish  the  necessary  data.  This  survey 
was  made  during  the  summer  of  1908  by  the  local  engineer  officer,  Capt.  A.  E.  Waldron, 
Corps  of  Engineers,  who  submitted  a  preliminary  report  September  29,  1908,  and  a 
final  report  (with  maps)  on  January  16,  1909.  These  reports  are  appended  to  the 
report  of  a  special  board  convened  to  comply  with  the  terms  of  the  law,  and  are  also 
herewith. 

In  its  report  of  March  27,  1909,  this  second  special  Board  finds  that  the  only  form  of 
radical  and  permanent  improvement  for  the  upper  Red  River  which  could  be  entered 
upon  with  tne  prospect  or  ultimate  success  is  by  the  use  of  locks  and  dams,  supple- 
mented by  extensive  works  for  bank  protection  and  channel  regulation,  dredging,  etc. 
In  the  opinion  of  the  Board  the  cost  of  such  improvement  would  be  far  beyond  the 
value  of  any  probable  benefits  to  be  secured  thereby,  and  therefore  improvement  of 
the  river  to  this  extent,  while  feasible,  is  not  regarded  as  desirable.  The  Board, 
however,  believes  it  to  be  both  feasible  and  desirable  to  continue  the  improvement  of 
Red  River  above  Fulton  to  the  mouth  of  the  Washita  substantially  in  accordance 
with  the  present  project,  with  the  addition  of  a  small  amount  of  dredging.  The  cost 
of  the  work  proposed  is  estimated  at  $160,000  for  the  first  two  years  and  $50,000  a  year 
for  maintenance  thereafter. 

The  views  and  recommendations  of  this  special  Board  are  concurred  in  by  the  Board 
of  Engineers  for  Rivers  and  Harbors  in  its  report  of  April  12, 1909;  they  also  meet  with 
the  approval  of  the  Chief  of  Engineers. 

Arkansas  River  at  Pine  Bluff  and  White  River  at  Augusta  Narrows. — In  compliance 
with  the  further  provision  of  law  as  ouoted  above,  the  first  special  Board  and  the 
Board  of  Engineers  for  Rivers  and  Haroors  gave  consideration  to  the  question  of  bank 
protection  and  channel  rectification  of  the  Arkansas  River  at  Pine  Bluff  and  White 
River  at  Augusta  Narrows,  and  in  their  respective  reports  of  May  27, 1907,  and  June  10, 
1907,  these  boards  expressed  the  opinion  that  in  each  case  the  work  indicated  was 
required  in  the  interests  of  navigation.  In  view  of  these  favorable  reports  the  $100,000 
conditionally  appropriated  became  available,  and,  with  the  authority  of  the  Secretar>' 
of  War,  was  applied  to  the  improvement  of  these  localities.  The  work  at  Pine  Bluif 
was  damaged  oy  high  water  in  the  late  fall  and  early  winter  of  1908  and  is  now  being 
repaired  with  funds  provided  by  Congress.    The  work  at  Augusta  Narrows  is  completed. 

1  have  the  honor  to  recommend  that  the  accompanying  reports  be  transmitted  to 
Congress. 

Very  respectfully,  W.  L.  Marshall, 

Chief  of  Engineers y  U.  S.  Army. 

The  Secretary  op  War. 
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ARCADIA    HARBOR,  MICHIGAN. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  321, 
Sixty-first  Congress,  second  session.  Following  is  the  report  of  the 
£oard  of  Engineers,  in  which  the  Chief  of  Engineers  concurs: 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington^  D,  C,  AugtistSO,  2909, 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

This  harbor  was  originally  improved  by  private  enterprise  by  dredging  a  channel 
of  entrance  and  protecting  it  with  slab  revetments  and  piers.  An  estimate  of  cost  of 
maintaining  the  piers  and  channel  was  called  for  by  the  act  of  June  13,  1902.  The 
piers  were  found  to  be  in  very  bad  condition,  and  that  to  maintain  them  in  a  manner 
to  effectively  protect  the  channel  would  require  practically  their  reconstruction  at 
an  estimated  cost  of  $90,390.  It  was  estimated  that  after  reconstruction  an  annual 
outlay  o!  about  $2,700  would  be  required  for  their  maintenance,  and  the  cost  of  main- 
taining the  channel  by  dredging  was  placed  at  $2,500. 

These  expenditures  were  deemed  excessive  when  compared  with  existing  and 
reasonably  prospective  commerce,  and  were  not  recommended.  In  view,  however, 
of  the  expenditures  made  by  private  interests  and  the  prospect  of  some  increase  in 
commerce,  it  was  recommended  that  the  channel  be  maintained  by  the  United  States 
by  dredging  for  a  period  of  five  years  at  an  annual  cost  of  $3,000,  and  that  the  question 
of  further  work  be  then  determined.  Beginning  with  1905,  aporopriations  aggre- 
gating $15,000  have  been  made,  with  which  the  channel  has  been  dredged  to  a  depth 
of  12  feet  from  time  to  time. 

The  object  sought  by  the  present  investigation  is  stated  to  be  the  continuance  of  the 
improvement  and  the  enla^ment  of  its  scope  so  as  to  provide  a  deeper  and  wider 
channel  and  to  extend  and  repair  the  piers  and  revetments.  The  work  reported  as  in 
bad  condition  in  1902  must  have  further  deteriorated  since  that  time,  and  it  is  obvious 
that  to  create  and  maintain  a  reliable  channel  would  require  extensive  and  costly 
repairs  and  extensions. 

The  commerce  of  this  harbor  has  never  been  laige,  and  even  though  it  may  have 
increased  in  recent  years,  it  is  still  comparatively  small  and  of  almost  insignificant  pro- 
portions when  compared  with  the  probable  cost  of  creating  a  reliable  channel  of  sufil- 
cient  capacity  to  meet  the  increasing  demands  of  modem  lake  vessels. 

While  the  commercial  ststistics  do  not  appear  to  be  complete  or  entirely  satisfactory, 
a  most  liberal  allowance  for  errors  and  inaccuracies  would  still  indicate  that  the  amount 
of  water-borne  commerce  is  insufficient  to  justify  a  continuance  of  the  expenditures 
made  by  the  General  Government  during  the  past  &ve  years,  and  it  is  obvious  that 
much  larger  sums  will  be  required  in  the  future  if  an  effective  channel  is  to  be  main- 
tained. 

In  view  of  the  forcing  and  the  fact  that  the  United  States  has  at  considerable 
expense  provided  two  first-class  harbors  within  9  and  10  miles,  re^ectively ,  of  Arcadia, 
the  Board  expresses  the  opinion,  concurring  with,  the  district  omcer  and  division  en- 
gineer, that  Arcadia  Harbor  is  not  worthy  of  improvement  by  the  General  Government. 

Interested  parties  were  notified  of  the  district  officer's  advene  report  and  advised 
that  they  might,  if  they  desired,  submit  their  views  to  the  Board.  Several  communi- 
cations received  have  been  given  consideration. 

An  extended  hearing  was  given  to  gentlemen  from  the  vicinity  of 
the  proposed  improvement  which  satisfied  the  committee  that  the 
prospective  commerce  of  the  locahty  amply  justifies  the  proposed 
improvement. 

ASHTABULA   HARBOR,  OHIO. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  654, 
Sixty-first  Congress,  secona  session.  Following  is  the  letter  of  the 
Chief  of  Engineers,  submitting  the  same: 

War  Depabtment, 
Office  op  the  Chief  of  Engineers, 

Washington,  February  4,  1910. 

Sir;  I  have  the  honor  to  submit  herewith  for  transmission  to  Congress  reports  dated 
April  15,  1909,  and  January  20,  1910,  with  map,  by  Lieut.  Col.  John  Milhs,  Corps  of^ 
Eng  neers,  on  preliminary  examination  and  survey,  respectively,  called  for  by  the 
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river  and  harbor  act  approved  March  3,  1909,  of  Ashtabula  Harbor,  Ohio,  with  a 
to  enlarging  and  improving  the  outer  harbor  area. 

The  existing  project,  adopted  in  1896,  provided  for  the  construction  of  two  detached 
breakwaters,  the  west  one  J  ,800  feet  long  and  tibie  east  one  1,200  feet  long,  and  also 
of  two  pierhead  cribs.  In  1905  an  extension  of  the  west  breakwater  to  a  pMoint  at  or 
near  the  shore  was  authorized.  The  approved  project  also  includes  the  maintenaiice 
of  channels  and  sheltered  area  at  a  depth  of  20  feet  by  dredging  and  repairs  to  existing 
works.    The  project  is  regarded  as  95  per  cent  complete. 

Some  work  of  improvement  has  been  done  in  this  harbor  by  private  interests,  such 
as  the  removal  of  tne  old  west  jetty  and  the  extension  of  the  east  breakwater  aboat 
1,000  feet  toward  the  shore. 

The  district  officer  submits  a  plan  for  further  improvement,  shown  in  detail  on  the 
map,  as  follows:  Extension  of  the  we<«t  breakwater  about  1,700  feet  toward  the  shcHe 
marked  *'A;''  extension  of  the  west  breakwater  into  the  lake  1,700  feet,  tenninatiiig 
it  with  a  pierhead  marked  ''B;"  removal  of  600  feet  of  the  outer  end  oif  the  present 
east  breakwater  marked  "G; "  construction  of  a  new  easterly  breakwater  beginning  at 
a  distance  of  600  feet  from  the  outer  end  of  B  extending  1,800  feet  eastwardfv  msuried 
'^D,''  with  an  arm  2,700  feet  long  extending  toward  the  shore  marked  "£;'^  removal 
of  such  additional  part  of  the  inner  east  breakwater  *'C''  as  may  be  foimd  neceasary; 
all  the  new  breakwaters  proposed  are  of  rubble  mound  construction  of  design  simihir 
to  that  used  for  the  recent  work  of  similar  character  in  this  vicinity,  except  that  a 
reduced  section  is  proposed  for  the  shore  extension  of  the  west  breakwater.    He  eed- 
mates  the  cost  of  this  improvement  to  be  $1,385,529,  and  that  the  amount  of  mainte- 
nance necessary  to  be  done  by  the  United  States  will  not  exceed  $5,000  per  annum. 

I  concur  with  the  division  engineer  and  Board  of  En^neers  for  Rivers  and  Harbon 
in  the  opinion  that  this  locality  is  worthy  of  further  improvement  by  the  General 
Government  to  the  extent  proponed,  but  I  consider  that  the  details  of  the  work  shonld 
be  subject  to  such  minor  moaifications  as  may  appear  necessary  or  desirable  during 
the  execution  of  the  project. 

Very  respectfully,  W.  L.  Marshall, 

Chief  of  Engineers,  U.  S.  Army, 

The  Secretary  of  War. 


ATCHAFALAYA   RIVER,    LOUISIANA. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  669, 
Sixty-first  Congress,  second  session.  Following  is  the  report  of  the 
Board  of  Engineers,  in  which  the  Chief  of  Engineers  concurs: 

Board  of  Engineers  for  Rivers  and  Harbors, 

WatMngUm,  D.  C,  February  1,  1910. 

Respectfully  returned  to  the  Chief  of  Engineers^  U.  S.  Army. 

In  its  indorsement  of  November  22,  1909^  reviewing  the  rei>ort  of  the  district  officer 
on  preliminajry  examination  of  this  locabty,  the  Board  briefly  described  existing 
channel  facilities  and  expressed  the  opinion  that  a  greater  depth  of  water  than  that 
now  available  would  be  of  great  benefit  to  general  commerce  and  navi^tion,  and  that 
it  would  be  advisable  for  the  General  Government  to  enter  upon  a  project  for  opening 
this  waterway  to  the  public  if  the  cost  is  not  excessive,  and  if  satisfactoiy  arrangemento 
could  be  made  by  wnich  the  company  now  controlling  the  canal  between  AtcSafalaya 
Bav  and  the  Gulf  would  cooperate  with  or  assign  its  mterests  to  the  United  States. 

In  his  report  on  the  survey  the  district  officer  gives  consideration  to  the  questions 
mentioned  above  and  submits  an  estimate  of  cost  in  the  sum  of  $500,000  for  excavating 
a  channel  20  feet  deep  and  240  feet  wide,  as  specified  in  the  act.  He  also  presents 
several  proposals  from  the  Atchafalaya  Bay  Snip  Channel  Company,  covering  the 
assignment  of  the  ship  channel  to  the  United  States  and  its  enlargement  and  mainte- 
nance for  a  period  of  three  years.    The  proposals  are  as  follows: 

Proposal  No.  /.—To  construct  channel  200  feet  wide  and  20  feet  deep,  $500,000. 

Proposal  No.  2. — ^Same  as  above,  including  maintenance  of  channel  for  three  yean 
for  the  actual  cost  thereof,  not  to  exceed  $30,000. 

Proposal  No.  S. — To  construct  channel  240  feet  wide  and  20  feet  deep,  $580,000. 

Proposal  No.  4. — Same  as  above,  including  maintenance  (5f  channel  for  three  years 
for  the  actual  cost  thereof,  not  to  exceed  $30,000. 

Proposal  No.  5. — To  transfer  the  present  14-foot  channel  to  the  United  States  for 
the  sum  of  $150,000,  provided  the  United  States  will  enlarge  same  to  a  depth  of  not 
less  than  20  feet  and  a  width  of  not  less  than  200  feet. 
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The  district  officer  expresses  the  opinion  that  the  sum  of  $150,000,  for  which  the 
United  States  may  acquire  the  channel  of  the  company,  is  equitable.  It  will  be  seen 
that  the  proposals  of  the  company,  which  include  the  assignment  of  the  canal,  are  con- 
siderably lees  than  the  estimated  amount  for  which  the  canal  can  be  purchased  and 
correspondingly  enlaiged  by  the  United  States.  The  proposal  of  the  company  in 
respect  to  the  maintenance  of  the  channel  for  a  period  of  tnree  years  is  also  believed  by 
the  Board  to  be  economical  and  advantageous  to  the  United  States. 

Having  considered  all  the  information  available,  the  Board  has  reached  the  conclu- 
sion that  it  is  advisable  for  the  United  States  to  enter  upon  the  improvement  of  this 
waterway  for  t^e  benefit  of  commerce  and  navigation,  by  the  acceptance  of  proposals 
Nos.  1  and  2,  of  the  Atchafalaya  Bav  Ship  Channel  Company,  which  provide  for  the 
assignment  to  the  United  States  of  ue  existing  14-foot  channel  of  that  company,  the 
enlaigement  of  this  channel  to  a  depth  of  20  feet  and  width  of  200  feet,  at  a  total  cost  of 
$500,000,  and  the  maintenance  of  the  same  for  a  period  of  three  years  for  the  actual  cost 
thereof,  not  to  exceed  $30,000,  subject  to  such  modification  of  details  as  may  prove 
neceesajry,  in  the  judgment  of  the  Secretary  of  War,  when  the  contract  is  actually 
entered  mto. 

The  district  officer  describes  existing  wharves  and  terminal  facilities,  and  attention 
is  respectfully  invited  to  his  remarks  on  this  subject.  In  compliance  with  the  pro- 
visions of  section  13  of  the  act  of  March  3,  1909,  the  Board  reports  that  there  are  no 
questions  of  waterpower,  or  other  subjects  so  related  to  the  project  proposed  that  they 
may  be  coordinated  therewith  to  lessen  the  cost  and  compensate  the  Government  for 
expenditures  made  in  the  interests  of  na\igation. 

For  the  Board: 

Wm.  T.  Robsell, 
Colonely  Corvs  of  Engineers, 
Senior  Member  of  the  Board, 

Commercial  statistics. — A  very  elaborate  and  complete  report  of  the  commerce, 
present  and  prospective,  was  submitted  with  the  report  of  Colonel  Ruffner  in  June, 
1908.  The  report  shows  that  from  October  24,  1907,  to  April  16,  1908,  or  practically 
six  months,  12,608  tons  of  lumber,  6,027  tons  of  oysters,  and  4,830  barrels  of  oil  were 
taken  through  the  channel,  amounting  in  all  to  approximately  20,000  tons.  The 
period  coverod  by  this  report  was  one  oi  great  business  depression  and  it  is  estimated 
that  the  annual  commerce  in  normal  business  years  througn  the  channel,  if  improved, 
will  amoimt  to  the  following: 

Export  of  cypress  lumber  to  eastern  markets,  etc.,  one-third  of  annual  pro-  Tons. 

duction 200,000 

Import  of  fuel  oil 85,000 

Export  of  salt,  with  completion  of  inland  waterway  to  Bayou  Teche 100, 000 

Export  of  sugar  to  New  York 180, 000 

565,000 

This  tonnage  Ib  exclusive  of  other  minor  products,  a  large  quantity  of  which  would 
also  be  carried  in  or  out  through  the  channel. 

BOCA    GBANDE    AND   CHARLOTTE   HARBOR,    FLORIDA. 

Following  are  extracts  from  House  Document  No.  76;  Fifty-sixth 

Congress,  first  session. 

Office  of  thk  Chief  of  Engineers, 

United  States  Army, 
Washington^  November  £4y  1899. 

Sir:  Among  the  localities  for  which  provisiion  for  examination  and  Burvey  is  made 
bv  the  river  and  harbor  act  approved  March  3,  1899,  is  Boca  Grande  and  Charlotte 
Harbor,  Florida,  with  a  view  to  obtaining  a  depth  of  24  feet  of  water  over  the  bar  at 
the  entrance  of  the  harbor  and  18  feet  thence  up  to  Punta  Gorda. 

The  preliminary  examination  provided  for  was  made  under  direction  of  Capt. 
Henry  Jervey,  Corps  of  Engineers,  And  his  report  of  September  5,  1899,  of  the  results, 
is  Buomitted  herewith.  The  information  secured  indicates  that  while  an  increased 
depth  over  the  bar  would  probably  be  of  material  benefit  to  the  commercial  interests 
by  enabling  vessels  to  load  to  their  full  capacity  in  the  anchorage  grounds  within  the 
entrance,  there  is  no  apparent  demand  for  a  deeper  channel  from  the  entrance  up 
to  Punta  Gorda. 

The  existing  project  for  the  improvement,  now  nearing  completion,  provides  for 
a  mean  low- water  depth  of  12  feet  up  to  a  point  abreast  of  the  railrotul  wharf  at  Punta 
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Gorda,  and  a  greater  channel  depth  than  this  could  be  secured  only  at  an  extraor- 
dinary coet.  Accordingly,  the  local  officer  was  directed,  by  authority  of  the  Secre- 
tary of  War,  to  prepare  and  submit  a  plan  and  estimate  of  cost  of  securing  increased 
depth  on  the  bar,  and  I  have  the  honor  to  submit  his  report  of  November  3,  18W, 
presenting  such  plan  and  estimate,  with  map.  The  improvement  propoeed  is  to 
excavate  a  channel  across  the  bar  300  feet  wide  and  24  feet  deep  (to  be  dredged  to  a 
depth  of  25  feet,  allowing  1  foot  for  back  filling),  at  an  estimated  cost  of  $140,000.  T^ke 
annual  expense  for  maintenance  will  probably  amount  to  $1,000. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Gen.,  Chief  of  Ehimneers, 

If.  S.  Army. 
Hon.  Elihu  Root, 

Secretary  of  War. 

plan  and  estimate  for  securing  a  depth  of  24  feet  at  mean  low  water  on  the 
bar  at  boca  grande,  the  main  entrance  to  charlotte  harbor,  florida. 

United  States  Engineer  Office, 

Tampa,  Fla.,  November  S,  1S99. 

General:  In  compliance  with  instructions  contained  in  Department  letter  dated 
September  21,  1899,  I  have  the  honor  to  submit  the  following  plan  and  estimate  for 
securing  a  depth  of  24  feet  at  mean  low  water  on  the  bar  at  Boca  Grande,  the  main 
entrance  to  Charlotte  Harbor,  Florida,  as  proposed  in  my  report  of  September  5,  1899, 
upon  the  preliminary  examination  of  this  locality : 

Charlotte  Harbor  lies  about  74  miles  south  of  Tampa  Bay,  and  offers  the  most  south- 
erly deep-water  harbor  on  the  west  coast  of  the  mainland  of  Florida.  The  main 
entrance  to  the  harbor,  known  as  Boca  Grande,  enters  between  Gasparilla  Island  on 
the  north  and  La  (^osta  Island  on  the  south.  It  is  straight  and  stable  in  position  and 
depth,  with  a  depth  exceeding  24  feet,  except  upon  two  shoals  or  bars,  respectively 
about  2^  and  3^  miles  seaward  of  the  entrance,  and  upon  which  the  least  channel 
depth  is  19  feet  at  mean  low  water.    The  average  rise  of  the  tide  is  nearly  2  feet. 

Within  the  entrance  is  an  anchorage  ground  with  an  area  of  350  acres  and  a  mean 
low-water  depth  of  not  less  than  24  feet,  the  depth  in  250  acres  of  the  area  being  27 
feet  and  over.  In  this  anchorage  Heagoing  vessels  can  generally  receive  their  cargoes 
from  lighters  without  diflSculty. 

The  preliminary  examination  referred  to  was  made  in  accordance  with  the  pro- 
visions of  section  22  of  the  river  and  harbor  act  approved  March  3,  1899,  and  covered 
''Boca  Grande  and  Charlotte  Harbor,  with  a  view  to  obtaining  a  depth  of  24  feet  of 
water  over  the  bar  at  the  entrance  of  the  harbor  and  18  feet  thence  up  to  Pimta  Gorda." 

The  information  available  indicates  that,  while  an  increased  depth  on  the  bar 
would  probably  be  a  material  benefit  to  commerce  by  enabling  deep-draft  vessels  to 
load  to  their  full  capacity  in  the  anchorage  grounds  within  the  entrance,  there  is  no 
apparent  demand  for  a  deeper  channel  from  the  entrance  up  to  Punta  Gorda.  The 
existing  project  for  the  improvement,  now  nearing  completion,  provides  a  meao 
low-water  depth  of  12  feet  up  to  a  point  abreast  of  the  railroad  whart  at  Punta  Gorda, 
and  a  greater  channel  depth  than  tnis  could  be  secured  only  at  an  extraordinary  cost. 

The  data  for  the  plan  and  estimate  herein  submitted  have  been  obtained  from  the 
survey  made  by  Capt.  W.  M.  Black,  Corps  of  Engineers,  U.  S.  Army,  in  1890-91, 
supplemented  by  the  United  States  Coajst  Survey  charts. 

Tne  plan  proposed  is  to  form  a  channel  across  the  bar  300  feet  wide  and  24  feet  deep 
at  mean  low  water  by  dredging  the  shoals  as  indicated  on  the  accompanying  map. 
The  proposed  channel  consists  of  two  cuts,  aggregating  8,583  feet  in  length,  in  the 
same  straight  line  and  separated  by  a  pocket  of  deep  water  about  2,000  feet  acrosB. 
The  depths  where  dredging  is  required  are  generally  19  to  21  feet  at  mean  low  water. 

The  following  estimate  is  based  on  dredging  to  a  depth  of  25  feet,  allowing  the  extia 
foot  for  back  filling,  side  slopes  of  1  vertical  to  3  horizontal  (1  on  3),  and  scow  measure* 
ment  which  is  assumed  to  be  25  per  cent  greater  than  place  measurement. 

EstimaU  of  eo9U 

Dredging  421,484  cubic  yards  sand  and  broken  shell,  at  30  cents $126, 445. 20 

Engineering  and  contingencies,  about  11  per  cent 13, 554. 80 

Total 140,000.00 

Annually  for  maintenance 1, 000. 00 
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The  dredged  channels  if  quickly  made  to  full  dimensions  will  probably  be  reason- 
&l>ly  permanent  and  require  but  nttle  work  of  maintenance.  The  observed  velocity 
ol  currents  averages  1  to  1)  miles  per  hour. 

The  high  unit  price  estimated  for  dredging  is  due  to  the  exposed  site  and  the  prevar 
lence  of  violent  winds  at  certain  seasons.  Dredging  operations  can  be  carried  on  to 
the  best  advantage  in  the  spring  and  summer  months  and  as  late  as  November. 

A  map  showing  the  main  entrance,  the  anchorage  ground,  and  the  proposed  location 
of  the  new  channel  accompanies  this  report. 

Very  respectfully,  yoiu*  obedient  servant,  Hensy  Jervey, 

Captain,  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers f  U.  8.  A. 

BOOUE  SOUND,  NOBTH  GABOLINA. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  649, 
Sixty-first  Congress,  second  session.  Following  is  the  report  of  the 
Board  of  Engineers,  in  which  the  Chief  of  Engineers  concurs: 

[TbJrd  indorsement.] 

Board  of  Enoinebrs  for  Rivers  and  Harbors, 

Washington,  D.  C,  January  28,  1910. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Arm^r. 

In  tne  within  report  on  a  survey  of  Bo^e  Sound  in  the  vicinity  of  Morehead  City, 
the  district  officer  submits  three  plans  of  improvement,  and  recommends  for  adoption 
plan  No.  1,  which  contemplates  the  dredging  of  a  channel  10  feet  deep  at  mean  low 
water  banning  at  a  point  2,000  feet  westward  of  Beaufort  Harbor  ana  extending  up 
to  and  along  the  wharves  at  Morehead  City  for  a  distance  of  3,800  feet,  the  lower  2,800 
feet  being  100  feet  wide,  and  the  upper  1,000  feet  200  feet  wide.  This  plan  also  pro* 
vides  for  the  construction  of  2,000  linear  feet  of  bulkhead  in  front  of  the  city,  bemnd 
which  it  is  proposed  to  deposit  the  dredged  material.  It  is  also  proposed  by  the  dis- 
trict officer,  as  a  condition  to  undertaking  the  improvement,  that  the  town  or  riparian 
owners  convey  to  the  United  States,  free  of  cost,  title  to  all  land  between  the  proposed 
bulkhead  and  the  citv  street  along  which  the  raihroad  is  constructed.  He  sup^ests 
that  the  area  thus  reclaimed  be  sold  to  reimburse  the  United  States  for  expenditures 
made  on  the  improvement. 

Morehead  City  is  situated  at  the  southern  terminus  of  the  approved  inland  water- 
way from  Pamlico  Sound  to  Beaufort  Inlet,  which  will  afford  a  depth  of  10  feet  at 
mean  low  water.  A  similar  depth  is  proposed  by  the  district  officer  for  the  channel 
to  Morehead  City  in  order  that  the  commerce  of  the  locality  may  be  able  to  take  full 
advantage  of  the  facilities  to  be  available  in  the  waterway.  The  commerce  involved 
in  the  improvement  now  under  consideration  is  not  large,  but  it  is  of  considerable 
value  and  is  of  a  character  requiring  quick  transportation  to  market.  The  inadequate 
depth  in  the  approaches  to  Morehead  City  offers  no  opportunity  for  the  development 
of  traffic,  and  it  ap()ear8  that  the  water-borne  commerce  now  existing  is  earned  on 
under  difficulties. 

In  view  of  the  early  completion  of  the  inland  waterway  referred  to  above,  the 
Board  believes  that  it  is  advisable  for  the  United  States  to  construct  a  channel  10  feet 
deep  affording  communication  with  Morehead  City.  The  cost  of  the  dredping  neces- 
sary to  open  such  a  channel  is  estimated  by  the  district  officer  at  $19,000.  The  Board 
is  unable  to  indorse  the  proposal  of  the  district  officer  that  the  land  between  the  im- 
proved channel  and  the  city  be  deeded  to  the  United  States.  Except  as  a  place  to 
deposit  dredged  material  during  the  progress  of  the  work,  the  area  in  question  is  not 
reauired  by  the  United  States  for  any  public  use;  on  the  contrary,  its  use  will  be 
inaispensable  to  local  interests  upon  completion  of  the  improvement  to  enable  them 
to  take  advantage  of  the  facilities  created.  In  view,  however,  of  the  evident  benefits 
which  the  reclamation  of  this  area  will  confer  upon  local  interests,  the  Board  believes 
that  they  should  be  required  to  construct  the  Dulkhead  necessary  to  retain  the  ex- 
cavated material,  as  has  been  done  at  some  other  localities,  and  to  grant  unto  the 
United  States  the  right  to  deposit  dredged  material  behind  tne  same  within  the  area 
specified  by  the  district  officer. 

Under  these  conditions,  the  Board  recommends  the  improvement  of  Bogue  Sound, 
with  a  view  to  providing  a  channel  10  feet  deep  at  mean  low  water  up  to  and  along  the 
wharves  at  Morehead  City,  at  a  total  estimated  cost  of  $19,000,  and  $2,000  annually 
for  maintenance. 
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The  district  officer  describes  existing  wharves  and  terminal  facilities,  and  atten- 
tion is  respectfully  invited  to  his  remarks  on  this  subject.  In  compliance  with  tiie 
provisions  of  section  13  of  the  act  of  March  3,  1909,  the  Board  reports  that  there  ai« 
no  questions  of  water  power,  or  other  subjects  so  related  to  the  project  proposed  that 
they  may  be  coordinated  therewith  to  lessen  the  cost  and  compensate  the  Government 
for  expenditures  made  in  the  interests  of  navigation,  except  the  construction  of  the 
bulkhead  referred  to  within. 
For  the  Board: 

W.  C.  LANGFrrr, 
Lieut.  Col.y  Corps  of  Engineers, 

Senior  Member  Present. 

The  officer  in  chaise  of  the  survey  in  his  report  sajs: 

The  principal  commodities  handled  by  water  at  Morehead  City  are  fish,  oystero, 
clams,  and  crabs.  .The  boats  which  collect  these  commodities  from  a  distance  of  50 
to  60  miles  on  both  sides  of  Morehead  City,  ususdly  arrive  at  that  place  in  the  aiter^ 
noon  just  in  time  to  unload  and  ship  on  Uie  afternoon  train.  If  the  tide  is  low,  they 
are  unable  to  reach  their  wharves,  and  thus  frequently  lose  a  caigo  because  of  lack  oi 
cold  storage  to  keep  their  load  until  the  next  day.  The  proposed  improvement  will 
enable  them  to  make  sure  the  daily  shipments,  as  the  stage  oi  the  tide  will  not  affect 
their  ability  to  reach  the  shipping  point. 

A  water  transportation  line  between  Newbem  and  Swansboro  now  passes  by  More- 
head  City  and  does  not  stop  because  of  lack  of  depth  of  water  to  reach  the  wharves. 
The  freight  rates  to  Moreh4ul  City  are  50  to  100  per  cent  higher  than  to  Beaufort,  2 
miles  away,  because  Beaufort  has  water  facilities  and  Morehead  City  has  not. 

The  benefits  of  this  improvement  to  the  fish  and  oyster  industry,  those  in  the  way 
of  reducing  freight  rates  and  providing  better  means  for  water  transportation,  and 
those  arising  from  providing  f&cilities  at  the  southern  terminus  of  the  proposed  inland 
waterway,  where  none  now  exist,  are  believed  to  be  sufficient  to  justify  the  proposed 
expenditure  in  accordance  with  plan  1. 

BRIDGEPORT   HARBOR,    CONNECTICUT. 

Following  is  the  letter  of  the  Chief  of  Engineers,  submitting  report 

on  a  recent  survey,  printed  in  House  Document  No.  761,  Sixty-first 

Congress,  second  session: 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington,  March  4, 1910. 

Sir:  I  have  the  honor  to  submit  herewith,  for  transmission  to  Congress,  reports 
dated  September  1,  1909,  and  February  11,  1910,  with  maps,  by  Lieut.  Col.  Many 
Taylor,  Corps  of  Engineers,  on  preliminarv  examination  ana  survey,  respectively,  of 
Bridgeport  Harbor,  Connecticut,  called  for  by  the  river  and  harbor  act  approved 
March  3,  1909,  with  a  view  to  providing  increased  facilities  in  Poquonock  River  and 
Cedar  Creek  branches,  including  a  report  whether  the  whole  or  any  part  of  the  cost 
of  improvement  thereof  should  be  borne  by  the  General  Government. 

The  river  and  harbor  act  of  1899  adopted  a  project  for  improvement  of  this  locality, 
providing  for:  (1)  A  channel  in  Poquonock  Kiver,  18  feet  deep,  300  feet  wide  from 
the  outer  bar  to  the  inner  beacon,  thence  200  feet  wide  to  the  lower  or  Stratford  Avenue 
Bridge.  (2)  Three  anchoraee  basins:  One  adjoining  the  main  channel  on  the  west, 
above  the  inner  beacon,  18  feet  deep,  500  feet  wide,  and  2,000  feet  long;  one  adjoin- 
ing the  main  channel  on  the  west,  between  the  18-foot  anchorage  and  Naugatuck 
wharf,  12  feet  deep,  500  feet  wide,  and  900  feet  long;  and  one  on  east  side  of  channel 
between  the  steel  works  point  and  the  lower  bridge,  12  feet  deep.  (3}  A  channel 
in  the  Poquonock  River  Irom  the  lower  bridge  to  the  head  of  navigation,  about  1 
mile,  12  feet  deep  and  100  feet  wide.  (4)  A  channel  in  Yellow  Mill  Pond  from  the 
main  channel  to  the  head  of  the  pond,  about  1  mile,  12  feet  deep  and  100  feet  wide. 
(5)  A  channel  in  Johnsons  River  from  the  main  channel  to  the  head  of  navigation, 
about  \\  miles,  9  feet  deep  and  100  feet  wide.  (6)  A  channel  9  feet  deep  and  100 
feet  wide  from  the  head  of  Black  Rock  Harbor  to  the  junction  of  Cedar  and  Burr 
creeks,  thence  up  each  of  these  creeks  to  the  head  of  navi^tion,  with  lengths,  respec- 
tively, of  1}  miles  and  }  mile.  (7)  The  repair  and  maintenance  of  the  outer  and 
inner  breakwaters  of  the  main  channel  and  the  one  connecting  Fayerweather  Island 
with  the  mainland,  and  the  construction  and  maintenance  of  shore  protection  on 
Fayerweather  Island  to  check  the  shifting  of  the  beach. 
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ThJB  project  was  completed  in  1907,  except  a  section  of  Burr  Creek,  the  inner  end 
of  Yellow  Mill  channel,  and  the  inner  end  of  Johnsons  River,  where,  on  account  of 
ledffe  rock,  the  full  project  dimensions  of  the  channels  were  not  obtained. 

Tne  river  and  harbor  act  of  1907  authorized  the  extension  of  this  project  to  include 
an  anchorage  basin  22  feet  deep,  1,280,000  square  feet  in  area  opposite  the  inner  break- 
^water;  deepening  the  main  entrance  channel  to  22  feet  as  to  as  the  inner  end  of  the 
22-foot  ancnorage  basin;  an  additional  anchorage  basin  12  feet  deep,  608,600  square 
feet  in  area,  northwest  of  the  22-foot  basin;  and  2  breakwaters  for  the  protection  of  the 
deep-anchorage  basin.  The  breakwaters  and  the  12-foot  anchoraee  oasin  have  been 
completed,  and  the  other  work  is  now  under  way.  The  Cedar  Creek  improvement 
had  previously  formed  a  part  of  a  separate  project  for  improvement  of  Black  Rock 
Harbor  under  which  $72,900  has  been  expenaed. 

The  district  officer  now  submits  with  mvorable  recommendation  a  plan  for  further 
improvement,  which  provides  for  extending  the  18-foot  depth  up  the  Poquonock 
River  to  a  point  1,600  feet  below  the  head  of  the  improved  chaimel,  widening  the 
channel,  and  cuttine  off  certain  bends;  for  deepening  to  12  feet  Cedar  Creek  throudi- 
out  its  length  up  to  the  head  of  each  branch,  with  slignt  widening  at  some  of  the  bends; 
and  for  extending  the  dredging  to  the  12-foot  contour  in  Long  Island  Sound;  all  at  an 
estimated  cost  oi  $90,000,  with  $6,000  annually  for  maintenance  after  completion. 
He  believes  that  the  entire  cost  should  be  borne  oy  the  General  Government. 

I  concur  with  the  district  officer,  the  division  engineer,  and  the  Board  of  Engineera 
for  Rivers  and  Harbors  that  this  locality  is  worthy  of  improvement  as  indicated. 

The  Board  of  Engineers  for  Rivers  and  Harbors  is  of  opinion  that  the  question 
'^whether  the  whole  or  any  part  of  the  cost  of  the  improvement  should  be  borne  by  tbe 
General  Government"  is  one  which  should  be  determined  by  the  general  policy  Con- 
gress may  adopt  relative  to  participation  by  local  interests  in  the  cost  of  harl>or  im- 
provements, and  in  this  view  I  concur.  Attention  is  invited  to  the  Board's  statement 
that  in  similar  cases,  with  few  exceptions,  the  improvement  has  been  made  at  the 
expense  of  the  General  Government,  and  to  the  item  in  the  river  and  harbor  act 
approved  March  3,  1909,  which  directs  that  a  board  of  engineers  shall  be  appointed  to 
consider,  among  other  things,  the  question  of  '^  uniform  rules  in  making  harbor  im- 
provements." 

Very  respectfully,  W.  L.  Masbhall, 

Chief  of  Engineers  y  U.  8,  Army, 
The  Secbstabt  of  Was. 

Bridgeport  Harbor,  with  its  various  branches,  composes  the  inner  portion  of  a  laij^e 
bay  of  Long  Island  Sound  lying  between  the  eastern  part  of  Stratford  Point  and  Fair- 
field reef.  The  harbor  itself  consists  of  a  shallow  bay  about  1  mile  wide  at  the  mouth 
and  !U  miles  long.  Black  Rock  Harbor,  which  is  now  considered  as  a  part  of  Bridge- 
port Harbor,  lies  about  2|  miles  to  the  westward  of  the  entrance  to  Briogeport  Harbor 
proper.  Bridgeport  Harbor  proper  has  three  branches  which  have  all  been  im- 
proved— Johnsons  River,  YeQow  Mill  Pond,  and  Poquonock  River.  Black  Rock 
Harbor  has  two  branches  which  have  been  improved--<)edar  Creek  and  Burr  Creek. 

Very  little  freight  is  now  unloaded  in  the  main  harbor  except  by  the  railroad  com- 
pany and  a  few  manufacturing  concerns  and  oyster  companies  that  still  own  docks 
there.  The  result  of  this  condition  of  afEairs  is  that  a  very  laige  proportion  of  the 
ordinary  commerce  of  the  port  aside  from  that  handled  by  the  ndlroaa  company  has 
to  be  unloaded  in  the  various  branches  of  the  harbor.  During  the  calendar  year  1908 
the  total  tonnage  of  Bridgeport  Harbor  amounted  to  890,895  tons.  Of  this  amount, 
283,142  tons,  or  nearly  32  per  cent  of  the  entire  traffic  of  the  whole  harbor,  and  more 
in  tonnage  than  was  unloaded  and  loaded  in  the  main  harbor,  was  unloaded  in  the 
Poquonock  River,  and  178,919  tons,  or  20  per  cent  of  the  total,  was  unloaded  in  Cedar 
Creek.  In  other  words,  the  two  branches  of  Bridgeport  Harbor  which  are  under  con- 
sideration at  the  present  time  handled  more  than  naif  the  total  tonnage  of  Bridgeport 
Harbor  for  the  year  1908. 

WATERWAY  TO   CONNECT  CHESAPEAKE  AND  DELAWARE   BATS. 

The  following  is  from  Senate  Document  No.  215,  Fifty-ninth  Con- 
gress, second  session: 

Baltimors,  Md.,  January  1, 1907. 

Sut:  The  commission  was  authorized  by  public  resolution  No.  37  ^Appendix  A) 
of  the  Fifty-ninth  Congress  to  ^'examine  and  appraise  the  value  of  the  works  and 
franchises  of  the  Chesai^ake  and  Delaware  Canal,  connecting  the  waters  of  the  Chesa- 
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peake  and  Delaware  bays,  with  reference  to  the  desirability  of  purchaBing  the  said 
canal  bv  the  United  States  and  the  construction  over  the  route  of  the  said  canal  of  a 
free  and  open  waterway  having  a  depth  and  capacity  sufficient  to  accommodate  the 
largest  vessel  afloat  at  mean  low  water,"  and  also  ^'to  the  extent  that  the  same  can 
be  done  from  the  surveys  heretofore  made  under  the  direction  of  the  War  Depart- 
inent  and  within  the  limits  of  the  appropriation  herein  made  "  to  "examine  and  inves- 
tigate the  feasibility,  for  the  purpose  of  such  a  waterway,  of  the  route  known  as  the 
Sassafras  route . ' '  The  commission  was  ordered  to  ' '  make  a  report  of  its  work,  together 
with  its  conclusions  upon  the  probable  cost  and  the  commercial  advantages  and  the 
military  and  naval  uses  of  each  of  the  said  routes,  to  the  Secretary  of  War,  who  shall 
transmit  the  same  to  Congress  at  its  next  session."  In  accordance  with  these  instroc' 
tions  the  commission  has  the  honor  to  submit  its  conclusions,  and,  following  them, 
its  full  report: 

CONCLUSIONS. 

1.  Appraisement  of  the  Chesapeake  and  Delaware  Canal. — The  commission  believes 
that  no  higher  value  than  $2,514,289.70  should  be  paid  by  the  Government  for  the 
works,  franchises,  bonds,  real  property  holdings,  and  all  other  claims  of  the  Cheaa- 

Eeake  and  Delaware  Canal  Company,  except  certain  outside  holdings  which  have 
een  deducted. 

2.  The  desirability  of  purchasinp  said  canal  and  the  construction  over  the  route  of  a  fret 
ship  canal. — The  commission  believes  the  purchase  of  the  present  canal  to  be  desirable 
and  the  construction  over  the  route  of  a  free  ship  cansd  to  oe  justified  by  the  demands 
of  commerce  and  by  military  and  naval  considerations. 

3.  The  feasibility  of  the  Sassafras  route. — The  commission  finds  this  route  entiielv 
feasible,  but  more  costly  than  the  Chesapeake  and  Delaware  Canal  or  Back  Creek 
route. 

4.  The  cost  of  a  canal  on  the  Sassafras  route. — ^The  probable  cost  of  a  canal  on  the 
Sassafras  route  would  be  123,071,864  by  the  Blackbird  or  $21,143,470  by  the  Appo- 
quinimink. 

5.  The  commercial  advantages. — ^The  commercial  advantages  would  be  practically  the 
same  by  both  the  Sassafras  and  the  Chesapeake  and  Delaware  routes. 

6.  Military  and  naval  uses  of  each  of  said  routes. — They  would  be  identical,  except 
that  the  selection  of  the  Sassafras  route  would  necessitpte  the  renio\^l  of  the  present 
defenses  of  the  Delaware,  entailing  an  expense  of  $2,150,000. 

7.  The  selection  of  route. — ^The  commission  believes  the  present  Chesapeake  and 
Delaware  Canal  route  to  be  better,  because  for  a  ship  canal  it  would  be  cheaper; 
because  it  offers  equal  commercial  advantages;  because,  being  defended,  it  has  an 
additional  advantage  of  cost  of  $2,150,000;  because  it  ha^^  fewer  bridges;  and  because 
it  is  a  developed  property  possessing  earning  capacity. 

CLAT8KANIE   RIVER,    OREGON. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  633, 

Sixty-first  Congress,  second  session.     Following  is  the  letter  of  the 

Chief  of  Engineers: 

War  Dspartmbnt, 
Office  of  the  Chief  of  ENGiNSEitB, 

Washingtonj  January  f9,  1910. 

Sir:  I  have  the  honor  to  submit  herewith,  for  transmission  to  Congress,  reports 
dated  June  12,  1909,  by  Mai.  J.  F.  Mclndoe,  Corps  of  Engineers,  and  October  5,  1909, 
by  Maj.  J.  B.  Cavanaugh,  Corps  of  Engineers,  on  preliminary  examination  and  sur- 
vey, called  for  by  the  river  and  narbor  act  approved  March  3, 1909,  of  Clatskanie  River, 
Oreeon. 

The  original  and  present  project,  adopted  in  1899  and  completed  in  1902,  provided 
for  dredging  out  the  obstructing  shoal  and  cutting  off  two  sharp  bends  below  the  town 
of  Clatskanie.     Recent  operations  have  been  for  maintenance  of  the  improvement. 

Below  the  railroad  bridge,  and  extending  a  farther  distance  of  about  1  mile,  the 
Columbia  Agricultural  Company  is  dredging,  at  its  own  expense,  a  channel  40  feet 
wide  at  bottom  and  6  feet  deep  at  low  water,  and  the  district  officer  states  that  no 
further  work  on  this  portion  of  the  stream  will  be  necessarv.  He  also  states  that  to 
provide  a  similar  channel  up  to  the  town  of  Clatskanie  would  require  the  dredging  of 
about  1,900  cubic  yards  of  material  at  an  estimated  cost  of  $4,200,  with  $1,000  annually 
for  maintenance  after  completion. 
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]  concur  with  the  district  officer,  the  division  engineer,  and  the  Board  of  Engineers 
for  Rivers  and  Harbors  that  this  locality  is  worthy  of  improvement  by  the  General 
Oovemment  as  indicated. 

Very  respectfully,  W.  L.  Marshall, 

Chief  of  Engineers,  U.  S.  Army, 
The  Secretary  of  War. 

The  town  of  Clatskanie  has  a  population  of  from  1,200  to  1,500,  and  is  the  center  of  a 
thriving  and  prosperous  community.  It  is  the  outlet  to  the  Nehalem  Valley,  and 
the  distributing  point  for  the  surrounding  settlements  which  are  fast  settling  up,  and, 
including  the  town  of  Clatskanie,  embraces  a  population  estimated  at  5,000  people. 
In  addition  to  the  above,  the  town  of  Clatskanie  is  the  trading  point  for  those  engaeed 
in  the  fishing  industry  on  the  Columbia  River  in  the  vicinity,  and  also  for  several  of 
the  settlements  bordering  on  the  north  bank  of  the  Columbia  River. 

The  commerce  consists  of  the  commodities  and  supplies  used  by  the  people — lumber, 
logs,  diingles,  and  agricultural  products.  Mr.  C.  L.  Conyers,  president  of  the  city 
council  of  Clatskanie,  states  that  about  95  per  cent  of  the  commerce  is  carried  by  water, 
it  beine  the  cheaper  and  more  direct  route  of  transpohtation,  as  all  freight  shipped 
by  rail  has  to  be  hauled  by  teams  between  the  town  and  depot,  a  distance  of  1  mile, 
making  an  additional  charge  of  50  cents  per  ton  to  be  added  to  the  railroad  rate. 

The  commerce  of  the  river  during  the  calendar  year  1908  amounted 
to  44,485  tons,  valued  at  $346,547. 

COQITILLE    RIVER,    OREGON. 

Report  on  a  recent  survev  is  printed  in  House  Document  No.  673, 
Sixty-first  Congress,  second,  session.  Following  is  the  letter  of  the 
Chief  of  Engineers: 

War  Department, 
Office  of  the  Chief  op  Engineers, 

Washington  f  February  8,  1910. 

Sir:  1  have  the  honor  to  submit  herewith,  for  transmission  to  Congress,  reports 
dated  June  14,  1909,  and  January  8,  1910,  by  Maj.  J.  F.  Mclndoe,  Corps  of  Engineers, 
on  preliminary  examination  and  survey,  respectively,  called  for  by  the  river  and 
harbor  act  of  March  3,  1909,  of  Coquille  River,  Oregon,  from  the  moutn,  including  the 
bar  thereof,  up  to  Myrtle  Point. 

The  existing  project  for  the  mouth  of  Coquille  River,  as  adopted  in  1878  and  after- 
wards modified,  provided  for  securing  a  permanent  channel  over  the  ocean  bar  8  feet 
deep  at  mean  low  tide  by  the  construction  6t  two  converging  high-tide  jetties.  This 
project  has  been  completed.  No  work  of  improvement  nas  ever  been  done  by  the 
General  Government  between  Bandon  and  Coquille,  a  distance  of  25  miles.  How- 
ever, in  1892  a  project  was  adopted  covering  the  section  of  the  river  between  Coquille 
and  Myrtle  Point  which,  as  afterwards  m(3ified,  provided  for  the  deepening  of  the 
channel  between  these  two  points  to  4  feet  at  mean  low  tide  for  a  width  of  50  feet  by 
removing  snags,  dredging  snoals,  and  constructing  contraction  dikes  at  the  shoals. 
No  work  has  been  done  on  this  part  of  the  river  since  1901. 

•  The  district  oflRcer  submits  a  plan  for  further  improvement,  providing  for  removal 
of  snags  from  the  river  between  the  mouth  of  the  North  Fork  and  Banaon;  removal 
of  the  mid -channel  rock  at  Rocky  Point  and  the  rocks  near  the  mouth  of  the  river; 
and  dredgine  a  low-water  channel  100  feet  wide  through  the  shoals,  9  feet  deep  between 
Coquille  and  Riverton,  and  10  feet  deep  between  Riverton  and  the  mouth  of  the  river. 
He  estimates  the  cost  of  this  improvement  to  be  $50,000,  which  includes  $27,840  alreadv 
favorably  recommended  in  a  report  published  in  House  Document  No.  399,  Sixtietn 
Congress,  first  session.  The  estimated  cost  of  annual  maintenance  is  $6,000.  The 
district  officer  also  states  that  improvement  of  the  river  between  Myrtle  Point  and 
the  mouth  of  North  Fork,  a  distance  of  1  mile,  is  impracticable,  except  at  an  unwar- 
ranted expense,  and  that  further  improvement  of  tne  bar  channel  at  the  mouth  is 
considered  unnecessary  at  this  time. 

1  concur  in  the  opinion  of  the  district  officer  and  the  Board  of  Engineers  for  Rivers 
and  Harbors  that  thl'*  locality  is  worthy  of  improvement  by  the  General  Govern- 
ment to  the  extent  proposed. 

Very  respectfully,  W.  L.  Marshall. 

Chief  of  Engineers,  U.  S.  Army, 

The  Secretary  of  War. 
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The  local  commerce  of  the  river  u  carried  on  by  the  small  steamboats  before  men- 
tioned, and  bv  scows;  and  saw  logs  are  rafted. 

The  Coquille  TransDortation  Company  states  tliat  5,190  tons  of  miscellaDeous  com- 
merce, of  an  estimated  value  of  $212,700,  were  carried  on  the  river  between  Coquilld 
and  Bandon  during  the  fiscal  j^ear  ending  June  30,  1908,  and  about  the  same  amount 
for  the  calendar  year  ending  December  31,  1908. 

.No  reliable  statistics  of  the  commerce  carried  by  river  between  Coquille  and  Myrtle 
Point  are  available,  but  shippers  estimate  that  the  yearly  imports  and  exports  to  and 
from  Myrtle  Point  amount  to  5,000  tons,  part  of  tnis  being  carried  by  rail  and  ^art 
by  boat.  In  addition,  the  shipments  from  Norway  and  Arago,  below  M3rrtle  Pomt, 
situated  on  the  opposite  side  of  the  river  from  the  railroad,  and  consequently  all  by 
boat,  amount  to  nearly  as  much  more. 

It  is  thought  that  the  above  estimate  of  freight  carried  yearlv  on  the  Coquille  River 
is  more  apt  to  be  under  than  over  the  actual  amount,  as  mucn  goes  on  gasoline  boats 
and  scows,  of  which  no  record  was  kept.  Many  million  feet  (S  saw  logs  are  floated 
down  the  river  annually. 

DBLAWABE   BIVeB  FBOM   PHILADELPHIA   TO   THE   SEA. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  733, 
Sixty-first  Congress,  second  session.  Following  is  the  letter  of  the 
Chief  of  Engineers  submitting  the  same: 

Wab  Department, 
OmoE  OF  THE  Chief  of  Engineers, 

WaskingUm,  March  2, 10  tO. 

Sir:  I  have  the  honor  to  submit  herewith,  for  tiaiunniBsion  to  Gongreea,  reporta 
dated  April  14,  1909,  and  January  22,  1910,  with  maps,  by  Maj.  Herbert  Deakyney 
Corps  of  Engineers,  on  preliminary  examination  and  survey,  respectively,  callea  for 
by  the  river  and  harbor  act  approved  March  3,  1909,  of  Delaware  River  from  Alle- 

f;heny  avenue,  Philadelphia,  ra.,  to  the  sea,  with  a  view  to  obtaining  a  channel  35 
eet  in  depth  and  of  suitable  widtJi. 

A  project  for  improvement  of  this  river  providing  for  a  channel  600  feet  wide  and  30 
eet  deep  from  Christian  street,  Philadelphia,  to  deep  water  in  Delaware  Bav  haa 
recently  been  completed,  with  the  exception  of  the  removal  of  a  small  amount  of  rock 
at  Schooner  ledge,  out  work  is  in  proeress  to  maintain  the  project  depth. 

The  district  officer  now  submits  plans  for  obtaining  channels  of  varying  capacity, 
as  follows: 

(a)  Extending  the  existing  project  to  include  the  removal  of  deposits  where  neces- 
sary, with  additional  width  at  the  turns  and  in  congested  localities  where  anchorage 
must  be  had,  at  an  estimated  cost  of  $1,185,000,  witn  $200,000  annually  for  mainte- 
nance. 

{b)  Channel  33  feet  deep  and  800  feet  wide,  increasing  to  widths  of  1,200  feet  at 
Bulxhead  bar  and  1,000  feet  at  other  turns,  at  an  estimated  cost  of  $8,190,000  with 
$250,000  annually  for  maintenance. 

(c)  Channel  33  feet  deep  and  1,000  feet  wide,  increasing  to  1,500  feet  at  Bulkhead 
bar  and  1.200  feet  at  other  turns,  at  an  estimated  cost  of  $10,530,000,  with  $300,000 
annuallv  for  maintenance. 

(d)  Channel  35  feet  deep  and  800  feet  wide,  increasing  to  widths  of  1,200  feet  at 
Bulkhead  bar  and  1,000  feet  at  other  turns,  at  an  estimated  cost  of  $10,920,000,  with 
$300,000  annually  for  maintenance. 

(e)  Channel  35  feet  deep  and  1,000  feet  wide,  increasing  to  w^idths  of  1,500  feet  at 
Bulichead  bar  and  1,200  feet  at  other  turns,  at  an  estimated  cost  of  $13,560,000,  with 
$350,000  annually  for  maintenance. 

These  plans  all  contemplate  dredging  and  rock  removal,  and  in  each  of  the  above 
estimates  except  (a)  there  is  included  $1,070,000  for  dike  work,  which  the  district 
officer  believes  will  result  in  greatly  reducing  the  cost  of  future  maintenance.  He 
considers  the  improvement  in  accordance  with  plan  (d)  as  worthv  of  being  under- 
taken by  the  United  States,  and  the  division  ennneer  concurs  in  this  opinion. 

These  reports  have  been  considered  by  the  Board  of  Engineers  for  Rivers,  and 
Harbors,  wnich  has  held  a  public  hearing  in  Philadelphia,  and  in  its  report,  dated 
March  1,  1910,  the  Board  states  that  the  channel  dimensions  of  the  present  project 
are  insufficient  to  meet  the  demands  of  the  growing  commerce  of  Philadelphia  and 
vicinity.  Believing  that  the  depth  of  35  feet  now  proposed  will  be  utilized  by  the 
time  it  can  be  made  available  and  that  the  commercial  and  navigation  interests 
involved  are  sufficient  to  justify  improvement  to  that  depth,  the  Board  recommends 
the  improvement  as  proposed . 
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I  concur  with  the  difitrict  officer,  the  division  engineer,  and  the  Board  of  Engineers 
for  Rivers  and  Harbors  that  Delaware  River  is  worthy  of  improvement  from  Alle- 
clieny  avenue,  Philadelphia,  to  the  sea,  with  a  view  to  securing  a  channel  35  feet 
deep  and  800  feet  wide,  increasing  to  1,200  feet  at  Bulkhead  bar  and  1,000  feet  at 
other  turns,  at  an  estimated  cost  of  $10,920,000,  with  $300,000  annually  for  mainte- 
nance, but  am  of  the  opinion  that  the  cast  of  maintenance  both  during  the  execution 
of  the  work  and  after  tne  35-foot  channel  is  secured  has  been  underestimated;  there- 
fore liberal  appropriations  will  be  necessary  to  insure  satisfactory  progress. 

Any  project  adopted  for  this  improvement  should  be  subject  to  such  minor  modi- 
fications as  may  be  found  desirable  in  the  execution  of  the  work. 
Very  respectfully, 

W.  L.  Marshall, 
Chief  of  Engineers  t  U.  S.  Army. 
The  Secbetart  of  War. 

The  Board  of  Engineers  for  Rivers  and  Harbors  in  its  report  says: 

With  a  view  to  securing  all  possible  information  regarding  present  and  prospective 
commerce,  the  size  and  character  of  vessels  encnged  in  traffic  at  this  locality,  and  a 
full  understanding  of  the  needs  of  the  port,  the  JBoard  held  a  public  hearing  m  Phila- 
delphia on  February  24^  1910,  which  was  attended  by  a  laige  nimiber  of  persons 
lepresenting  the  varied  mterests  of  the  city  of  Philadelphia  and  adjacent  cities  and 
towns.  Many  commercial  and  maritime  organizations  presented  written  statements 
covering  a  lar^  field  of  in<]^uiry,  and  much  information  was  thus  secured. 

Without  going  into  details  or  figures,  the  data  presented  may  be  summarized  as 
foUows: 

Philadelphia  has  a  very  large,  valuable,  and  rapidly  increasing  commerce,  which 
can  not  be  successfully  handled  on  the  present  project  aepth  of  30  feet.  Many  vessels 
engaged  in  business  at  this  port  are  obliged  to  load  to  less  than  their  full  capacity, 
and  even  under  these  conditions  frequently  go  aground.  Vessels  similar  to  those 
engaged  in  business  at  Boston,  Baltimore,  Norfolk,  and  New  York  (except  the  lanest 
trans-Atlantic  liners)  seek  trade  at  Philadelphia,  but  can  not  be  employed  for  lack 
of  sufficient  channel  capacity.  Philadelphia  should  be  placed  on  a  parity  with  the 
cities  just  mentioned,  and  to  meet  the  needs  of  navigation  a  channel  of  ample  width 
and  a  depth  of  not  less  than  35  feet  is  required. 

It  seems  evident  from  the  information  now  available  that  the  channel  dimensions 
of  the  present  project  are  insufficient  to  meet  the  demands  of  the  growing  commerce 
of  Philadelphia  and  vicinity.  It  is  believed  that  the  depth  of  35^eet  now  proposed 
will  be  utilized  by  the  time  it  can  be  made  available,  and  that  the  commercial  and 
navigation  interests  involved  are  sufficient  to  justify  the  improvement  to  that  depth. 

PELAWABE   BIVEB,    PHILADELPHIA   TO   TBENTON,   PENNSYLVANIA    AND 

NEW  JERSEY. 

Report  on  a  recent  survey  is  j^rinted  in  House  Document  No.  702, 
Sixty-first  Congress,  second  session. 

Following  is  the  report  of  the  Board  of  Engineers,  in  which  the 
Chief  of  Engineers  concurs: 

Board  of  Enoinsbrs  por  Rivers  and  Harbors, 

WaahingUm,  D.  C,  Febnuary  8,  1910. 

ReepectfuUv  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 
A  survey  of  the  Delaware  River  from  Philadelphia  to  Trenton  having  been  made 
by  the  district  officer,  he  submits  the  followiog  estmiates  of  cost  of  its  improvement: 

Channel  200  feet  wide  and  12  feet  deep  at  mean  low  water $360, 000 

Maintenance  of  above  channel  per  year 20, 000 

Channel  250  feet  wide  and  15  feet  deep  at  mean  low  water $46, 000 

Maintenance  of  above  channel  per  vear 30, 000 

Channel  300  feet  wide  and  18  feet  deep  at  mean  low  water 1,770,000 

Maintenance  of  above  channel  per  year 60, 000 

The  commercial  conditions  at  the  locality,  the  character  of  the  navigation,  and  the 
benefits  to  be  expected  from  the  improvement  are  set  forth  in  the  district  officer's 
report  on  the  prelmiinary  examination.  From  the  information  there  given  it  appears 
that  this  portion  of  Delaware  River  is  used  by  a  number  of  steamers  and  by  many 
bargee  carrjdng  coal  and  sand.    Statistics  for  1908  indicate  a  total  movement  of  about 

S.  Bep.  527,  61—2  ■     t6 
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1,400,000  tons,  having  a  value  of  over  $6,000,000.  The  steamers  refeired  to  diaw  from 
7  to  8  feet  when  loaded,  and  experience  considerable  difficulty  in  passing  the  bars 
in  the  upper  part  of  the  river.  While  the  present  deptii  is  sufficient  for  the  bsms 
camming  coal  and  sand,  it  is  not  adequate  for  tugs  of  the  size  required  to  handle  mis 
traffic  properly.  The  district  officer  believes  that  an  improved  channel  would  exenrzse 
a  healthful  influence  upon  prospective  commerce,  ana  would  also  affoitl  ben^ts  in 
the  shape  of  reduced  rail  rates  on  traffic  not  actually  following  the  river  route. 

For  tne  reasons  given  above,  and  others  explained  by  hnn,  the  district  oSc& 
believes  this  portion  of  the  Delaware  River  ia  now  worthy  of  improvement  by  the 
United  States  to  the  extent  of  making  and  maintaining  a  channel  12  feet  deep  at 
mean  low  water  and  200  feet  wide  from  Allegheny  avenue,  Philadelphia,  to  Trenttm, 
at  an  estimated  cost  of  1360,000  and  $20,000  per  year  for  maintenance,  by  which  im- 
provement an  opportunity  will  be  given  for  increased  use  of  water  transportation  and 
the  development  of  commerce.  The  Board  joins  the  division  engineer  in  conctmring 
in  this  opinion,  and  it  recommends  adoption  of  the  project  specified  above. 

The  d&trict  officer  describes  existing  wharves  and  terminal  facilities,  and  also  gi^'es 
consideration  to  the  question  of  floods.  In  compliance  with  the  pro\ijBion8  of  aec- 
tion  13  of  the  act  of  March  3,  1909,  the  Board  reports  that  there  are  no  queatiooa  of 
water  power  or  other  subjects  not  considered  within  which  are  so  related  to  the  project 
proposed  that  they  may  be  coordiaated  therewith  to  lessen  the  cost  of  this  impcove- 
ment  and  compensate  the  Government  for  expenditures  made  in  the  interests  of 
navigation. 

DE   PORE   HARBOB,  WISCONSIN. 

Report  on  a  recent  survey  is  printed  in  House  Document  No. 
522,  Sixty-first  Confess,  second  session.  Following  is  the  report 
of  the  Board  of  Engineers,  in  which  the  Chief  of  Engineers  concurs: 

BoAiiD  OF  Engineers  for  Rivers  and  Harbors, 

Waskingtonj  D.  C,  December  21,  1909. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

The  information  contained  in  the  report  on  preliminary  examination,  supplemented 
by  that  within,  indicates  that  the  needs  of  existing  and  reasonably  prospective  com- 
merce at  Be  Pere  Harbor  will  be  satisfactorily  met  oy  the  maintenance  of  the  present 
project  for  a  channel  17  feet  in  depth  if  extended  to  provide  for  a  suitable  tuxning 
oasm  at  De  Pere. . 

The  Estimated  cost  of  such  a  basin  as  given  within  is  |11,500.  This  sum  appears 
reasonable  when  compared  with  the  probable  resulting  benefits  to  commerce,  and 
therefore  the  Board  concurs  with  the  district  officer  and  the  division  engineer  in  the 
opinion  that  the  existing  project  should  be  extended  to  include  the  turning  basin  as 
proposed  within. 

The  district  officer  submits  in  a  supplementary  report  a  description  of  existing 
wharf  and  terminal  facilities.  Complymg  with  section  13  of  the  act  of  March  3,  1909, 
the  Board  reports  that  there  are  no  questions  of  water  power,  terminal  facilities,  or 
other  subjects  so  related  to  the  project  proposed  that  they  may  be  coordinated  there- 
with to  lessen  the  cost  and  compensate  the  Government  for  expenditures  made  in 
the  interests  of  navigation. 

For  the  Board: 

DOUBLE   CREEK,  NEW   JERSEY. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  646, 
Sixty-first  Congress,  second  session.  Following  is  the  report  of  the 
Board  of  Engineers,  in  which  the  Chief  of  Engineers  concurs: 

[Third  Indonement.] 

Board  of 'Engineers  for  Rivers  and  Harbors, 

Washington,  D.  C,  Jantiary  24^  1910. 
Respectfully  returned  to  the  Chief  of  En^eers,  U.  S.  Army. 
The  district  officer  submits  herein  an  estimate,  in  the  sum  of  $10,600,  for  a  channel 
5  feet  deep  and  75  feet  wide  from  the  bridge  at  Bamegat  to  the  5-foot  contour  in  Bame- 
gat  Bay.  He  states  that  for  a  channel  of  this  depth  a  width  of  40  feet  would  be  suffi- 
cient u  increased  somewhat  at  the  mouth  and  at  the  worst  bends,  and  that  such  a 
channel  could  be  provided  for  17,800. 
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As  stated  in  its  Indorsement  on  the  preliminary  examination,  the  township  commit- 
tee of  Union  Township  proposed  to  cooperate  with  the  General  Government  in  this 
^work  to  the  extent  of  assuming  the  future  maintenance  of  the  channel  if  constructed 
And  to  regulate  navigation  and  anchorage,  etc.,  through  a  harbor  master  to  be  ap- 
pointed bv  the  township.  The  district  officer  ascertained  that  under  existing  laws 
the  township  had  no  legal  authority  to  assume  these  responsibilities. 

Interestea  parties  were  advised  of  the  views  of  the  aistrict  officer  and  were  given 
«ui  opportunity  to  reply  thereto.  A  delegation  from  the  locality  appeared  before  a 
<:ommittee  of  the  Board  at  a  hearing  in  Atlantic  City  on  January  13,  1910^  and  ex- 
plained that  from  investigations  made  it  appeared  that  the  views  of  the  district  officer 
^ere  correct,  but  that  upon  learning  this  fact  immediate  steps  were  taken  to  have  the 
necessary  laws  enacted  whereby  the  locality  could  l^Uy  undertake  to  maintain  the 
ohannel  if  once  constructed  bv  the  United  States.  Copies  of  certain  correspondence 
regarding  this  phase  of  the  subject  were  furnished  the  JBoard,  and  it  was  stated  that 
there  appeared  to  be  no  obstacle  in  the  way  of  securing  the  desired  legislation  at  an 
early  date. 

It  appears  from  an  aii&lysis  of  the  information  now  available  that  this  locality  does 
«ui  annual  business  of  about  one-half  million  dollars;  that  there  are  boats  and  other 
property  pertaining  to  the  business  done  over  the  waterway  valued  at  about  $236,000 : 
that  the  present  water-borne  commerce,  which  is  handled  with  great  difficulty  and 
inconvenience,  is  valued  at  about  $139,000;  and  that  if  the  waterway  were  improved 
business  woula  increase  about  $300, 000  annually .  The  commerce  is  generally  of  a  local 
character,  but  there  is  some  coastwise  business,  and  those  interest^  assert  that  this 
item  will  be  greatly  increased  in  case  of  improvement. 

From  all  the  facts  presented  it  appears  that  an  improvement  of  this  channel  would 
be  of  material  value  to  this  small  community,  whicn  is  to  a  great  extent  dependent 
upon  its  use.  It  is  believed,  however,  that  the  improvement  is  not  of  sufficient 
importance  to  general  commerce  and  navigation  to  justify  the  United  States  in  imder- 
taking  both  its  construction  and  its  future  maintenance.  If,  however,  the  locality 
will,  under  proper  legal  authority,  assume  the  future  maintenance  of  tne  waterway, 
the  Board  believes  that  the  General  Government  would  be  justified  in  providing  the 
amaller  channel  referred  to  above. 

In  view  of  the  foregoing,  the  Board  recommends  the  adoption  of  a  project  for  a 
channel  5  feet  in  depth  and  40  feet  in  width  from  the  bridge  at  Bamegat  to  the  5-foot 
contour  in  Bamegat  Bay,  at  an  estimated  cost  of  $7,800;  provided,  however,  that  before 
construction  is  undertaken  the  locality  shall  be  required  under  proper  legislative 
action  to  provide,  in  a  manner  satisfactorv  to  the  Secretary  of  War,  for  the  future 
maintenance  of  said  channel,  and  provided  further  that  the  necessary  right  of  way  for 
said  channel  is  given  without  cost  to  the  United  States. 

In  compliance  with  the  provisions  of  section  13  of  the  act  of  March  3,  1909,  the 
Board  further  reports  that  neither  the  establishment  of  terminal  facilities,  the  develop- 
ment and  utilization  of  water  power  for  industrial  and  commercial  purposes,  nor  any 
other  subjects  not  considered  within,  are  so  related  to  the  project  for  improvement  of 
navigation  at  this  locality  as  to  be  coordinated  in  a  logical  and  proper  manner  with 
such  project  to  lessen  the  cost  thereof  and  to  compensate  the  Government  for  expendi- 
tures made  in  the  interest  of  navigation. 

DUNKIRK  HARBOR,  NEW   YORK. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  720, 
Sixty-first  Congress^  second  session.  The  following  report  of  the 
Board  of  Engineers  is  concurred  in  by  the  Chief  of  Engineers: 

Board  of  Engineers  for  Rivers  and  Harbors, 

WashingtoUy  D.  C,  February  16 y  1910. 

ReepectfuUy  returned  to  the  Chief  of  En^eeis,  U.  S.  Army. 

In  its  indorsement  of  June  29.  1909,  reviewing  the  report  of  the  district  officer  on 
preUminary  examination  of  Dunkirk  Harbor,  the  Board  described  briefly  the  improve- 
ments heretofore  made  by  the  General  Government  at  this  locaUty,  and  expressed 
the  opinion  that  on  account  of  the  absence  of  any  commerce  at  the  port  and  the  evident 
lack  of  interest  b}^  the  community,  it  was  inadvisable  for  the  United  States  to  continue 
expenditures  for  its  improvement. 

oince  the  report  of  the  Board  on  preliminary  examination,  mentioned  above,  there 
has  been  a  marKed  revival  of  interest  in  the  harbor,  and  it  appears  that  the  community 
is  now  dispesed  to  take  an  active  part  in  furthering  its  commercial  utilization.  In 
order  to  obtain  a  more  intimate  knowledge  of  conditions,  the  Board,  through  a  com- 
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mittee  of  its  membere,  visited  the  locality  and  held  a  public  hearing,  and  it  has  also 
eiven  a  hearing  at  its  offices  in  Washington  to  Hon.  E.  B.  Vreeland,  M.  C,  and  a 
del^ation  of  interested  persons  from  the  locality. 

It  18  the  contention  of  local  interests  that  the  lack  of  commerce  in  this  harbor  is  due 
to  the  unsafe  condition  of  the  entrance.  It  is  claimed  that  the  bend  in  the  entrance 
channel  is  difficult  to  navigate  in  northeast  and  southwest  winds,  on  account  of  the 
existence  of  a  rocky  reef  on  the  shore  side  of  the  channel,  which  renders  navigatioii 
BO  precarious  that  vessels  of  large  size  refuse  to  call  at  the  port.  In  a  written  statement 
fded  with  the  Board,  it  is  stated  that  two  vessels  have  been  driven  upon  this  reef. 
From  this  document  and  other  information  given  the  Board,  it  now  appears  that  the 
locality  ia  desirous  of  cooperating  with  the  Government  to  the  extent  of  providing 
suitable  wharf  facilities,  which  nave  been  almost  entirely  lacking  for  several  yeare. 
It  is  confidently  expected  by  those  interested  that,  with  the  amelioration  of  the 
difficulties  at  the  harbor  entrance  and  the  provision  of  adequate  terminal  facilities^ 
the  commercial  development  of  the  harbor  will  be  assured.  It  is  expected  that  a 
number  of  neighboring  towns  will  utilize  the  harbor  as  a  shipping  terminus. 

At  the  request  of  the  Board,  approved  by  higher  authority,  the  district  officer  has 
submitted  an  estimate  of  cost  in  me  total  sum  of  $99,275,  including  10  per  cent  for 
contingencies,  covering  the  cost  of  removing  the  rocky  reef  bordenng  the  entnmce 
channel  inside  the  breucwater  to  a  depth  of  18  feet  over  the  area  cross-hatched  in  black 
on  the  accompan3ring  chart.  The  nxed  structures  of  the  entrance,  though  badly 
deteriorated  in  places,  will,  nevertheless,  perform  their  functions  for  a  sufficient  period 
of  time  to  give  ample  opportunity  for  reasonable  development  of  commerce.  In  view 
of  the  apparent  intention  of  the  community  to  make  use  of  the  harbor  and  to  provide 
terminal  facilities  herein,  and  having  in  mind  the  large  expenditures  already  made 
by  the  United  States,  the  Board  believes  Uiat  it  is  expedient  for  the  General  Govero- 
ment  to  undertake  the  additional  work  now  desired  at  an  estimated  cost  of  $99,275. 
While  this  work  is  not  all  ^at  is  desired  by  local  interests,  the  Board  believes  that  it 
will  very  materially  improve  existing  conditions  and  involves  as  great  an  expenditure 
as  is  at  present  justified. 

It  is  recommended,  however,  that  before  any  expenditures  are  made  by  the  Govern- 
ment local  authorities  be  required  to  give  assurance  satisfactory  to  the  Secretar3r  d 
War  that  they  will  construct  a  suitable  concrete  dock,  as  proposed  in  the  accompanying 
communication,  or  provide  such  other  terminal  facilities  as  may  be  approved  by  the 
Secretary  of  War. 

In  compliance  with  the  requirements  of  section  13  of  the  act  of  March  3,  1909,  the 
Board  reports  that,  except  as  covered  by  the  above  recommendations,  there  are  no 
questions  of  terminal  facilities,  water  power,  or  other  subjects  so  related  to  the  project 
proposed  that  they  may  be  advantageously  coordinated  therewith  in  the  interests  of 
commerce  and  navigation. 

For  the  Board:  •  W.  E.  Craig  hill, 

Lieut.  Col.f  Corj)s  of  Engineers, 

Senior  Member  Present. 

EAST   BOOTHBAY   HARBOR,  MAINE. 

The  following  is  from  House  Document  No.  684,  Sixtv-first  Con- 

S'ess,  first  session,  and  is  supplemental  to  that  piintea  in  House 
ocument  No.  944,  Sixtieth  Congress,  first  session  (summarized  in 
this  report,  p.  5),  and  relates  to  an  extension  of  the  project  set  forth 

therein. 

War  Department, 
Office  of  the  Chief  of  Engikeebs, 

Washington,  February  10, 1910, 

Sir  :  I  have  the  honor  to  submit  herewith,  for  transmiseion  to  Con^ireas,  reports  dated 
April  27  and  October  15,  1909,  with  map,  by  Lieut.  Col.  Geo.  A.  Ziim,  Coipa  of  Engi- 
neers, on  preliminary  examination  and  survey,  respectively,  and  report  supplemental 
thereto  dated  December  22,  1909,  called  for  by  tne  river  and  harbor  act  approved 
March  3,  1909,  of  East  Boothbay  Harbor,  Maine,  with  a  view  to  an  extension  of  the 
improvement  contemplated  in  the  report  submitted  in  House  Document  No.  944, 
Sixtieth  Congress,  first  session. 

The  improvement  referred  to  provides  for  securing  a  depth  of  8  feet  at  mean  low 
water  by  dredging,  without  the  removal  of  ledge,  in  front  of  all  the  wharves  at  East 
Boothbav  Harbor  except  the  two  northerly  ones,  and  it  is  estimated  to  coet  $4,000 
with  $4(K)  annually  for  maintenance  thereafter.    The  desired  extenaion  is  for  the 
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purpose  of  providing  the  same  depth  of  water  in  front  of  these  two  wharves.  The  dis- 
trict officer  reports  uiat  this  will  require  the  dredging  of  an  area  about  160  feet  by  180 
feet  at  an  estimated  cost  of  $2,500,  omutinff  the  removal  of  any  ledge  that  may  be 
encountered,  and  that  the  maintenance  for  uiis  part  of  the  improvement  will  be  $100 
per  annum.  The  estimate  is  based  upon  the  prosecution  of  this  work  at  the  same  time 
as  the  originally  recommended  improvement. 

I  concur  in  the  opinion  of  the  district  officer,  the  division  engineer,  and  the  Board  of 
iEngineers  for  Rivers  and  Harbors,  that  extension  as  proposed,  of  the  project  now 
before  Congress,  is  worthy  of  being  undertaken  by  the  Ueneral  Government. 
Very  respectfully, 

W.  L.  Marshall. 
Chief  of  Engineers t  U.  S,  Army, 
The  Secretary  of  War. 

FALL  RIVER   HARBOR^   MASSACHUSETTS. 

Following  is  the  letter  of  the  Chief  of  Engineers  submitting  a  report 

of  survey  printed  in  House  Document  No.  778,  Sixty-first  Congress, 

second  session: 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington,  March  11,  1910. 

Sir:  I  have  the  honor  to  submit  herewith,  for  transmission  to  Congress,  reports  dated 
April  30  and  December  29,  1909,  with  maps,  by  Lieut.  Col.  J.  C.  Sanford,  Corps  of 
Engineers,  on  preliminary  examination  and  survey,  respectively,  called  for  by  the 
river  and  harbor  act  approved  March  3,  1909,  of  Fall  River  Harbor,  Massachusetts, 
with  a  view  to  providing  an  anchorage  area  of  a  depth  of  25  feet,  extending  from 
Borden  flats  light  northerly  to  Slades  Ferry  Brid^,  so  called,  and  westerly  to  such 
a  point  as  may  be  deemed  feasible;  also  with  a  view  to  the  construction  oi  a  break- 
water from  said  Borden  flats  light  to  such  point  as  may  be  deemed  necessary;  also  a 
supplemental  report,  dated  Feoruary  23,  1910,  by  Colonel  Sanford,  addressed  to  the 
Board  of  Engineers  for  Rivers  and  H!arbors. 

Under  a  project  completed  in  1904  there  has  been  secured  a  channel  300  feet  wide 
aiid  25  feet  deep  at  mean  low  water  along  the  city  front  between  the  Old  Colony 
wharf  and  deep  water  at  the  upper  end  of  the  city  front;  also  a  channel  of  the  same 
dimensions  through  Mount  Hope  Bay  to  connect  the  deep  water  in  front  of  the  city 
with  the  deep  water  of  Narragansett  Bay. 

The  district  officer  now  submits  a  plan  for  further  improvement,  contemplating 
deepening  to  25  feet  the  area  between  line  shown  on  the  accompanying  map  and  the 
existing  25-foot  channel,  including  also  the  dredging  of  the  eastern  side  of  the  channel 
to  the  narbor  line,  involving  the  removal  of  1,939,383  cubic  yards  of  material,  all 
at  an  estimated  cost  of  1288,000,  with  $12,000  annually  for  maintenance.  Under  cer- 
tain conditions  affecting  the  establishment  of  terminal  facilities  by  local  authorities, 
he  considers  this  improvement  worthy  of  being  undertaken  by  the  General  Govern- 
ment, but  he  considers  the  breakwater  not  necessary  at  present.  In  these  views  the 
division  engineer  conCiUB. 

These  reports  have  been  considered  by  the  Board  of  Engineers  for  Rivers  and  Har- 
bors, and,  oelieving  that  an  area  of  less  extent  than  that  proposed  by  the  district 
officer  will  adequately  meet  the  present  and  immediately  prospective  needs  of  naviga- 
tion, the  Boara  secured  from  the  district  officer  a  plan  contemplating  deepening  to 
25  feet  at  mean  low  water  the  area  between  the  red  line  shown  on  the  accompanying 
map  and  the  existing  25-foot  channel,  including  also  the  dredging  of  the  eastern  side 
of  me  channel  to  the  harbor  line,  involvinj^  the  removal  of  961,238  cubic  yards  of 
material,  at  an  estimated  cost  of  $143,000,  with  $6,000  annually  for  maintenance,  and 
recommends  this  plan  for  adoption. 

I  concur  with  tne  Board  of  Engineers  for  Rivers  and  Harbors  that  this  locality  is 
worthy  of  improvement  by  the  General  Government  as  proposed,  at  an  estimated  cost 
of  $143,000,  with  $6,000  annually  for  maintenance,  and  that  the  construction  of  a  break- 
water is  not  necessary  at  present. 

Attention  is  invited  to  the  remarks  of  the  Board  concerning  the  recommendations 
of  the  district  officer  in  regard  to  additional  wharf  facilities  which  he  deems  necessary 
for  the  full  use  of  the  proposed  improvement  of  the  harbor. 
Very  respectfully, 

Frederic  V.  Abbot, 
Acting  Chief  of  Engineers, 

The  Secretary  op  War. 
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Of  the  total  water  commerce  of  the  port  in  the  calendar  year  1906,  1,369,158  t4Ri9, 
valued  at  $68,387,500,  the  item  of  coal  amouQts  to  703,486  tons,  valued  at  $3,219,646. 
This  is  brought  in  bailee  and  sailing  vessels,  the  proportion  carried  by  baziges  beisz 
about  nine-tenths  of  the  whole.  The  barges  from  New  York  Bay  points,  which  bring 
most  of  the  anthracite  coal,  draw  from  8  to  10  feet.  Those  m>m  Chesapeake  Bay 
points  and  Delaware  Bay  points  draw  from  18  to  23  feet.  Sailing  vessels  bringing  ooal 
draw  from  18  to  23  feet.  The  freight  rates  on  coal  from  New  York  Bay  points  are  from 
40  to  50  cents  per  ton  and  from  Delaware  Bav  and  Chesapeake  Bay  points  from  50  io 
70  cents  per  ton,  according  to  size  and  draft  of  vessels,  etc.  The  deep-water  anchorage 
is  desirea  for  the  coal-carrying  barges  and  schooners,  as  well  as  for  the  lumber-cairying 
schooners,  of  which  several  arrive  each  year.  At  the  present  time  these  anchor 
for  the  most  part  on  the  shoal  to  the  eastward  of  the  channel,  on  which  the  depth  is 
from  18  to  23  feet,  and  at  low  tide  they  are  often  aground.  Records  which  have  been 
kindly  kept  for  me  by  Mr.  A.  Homer  Skinner,  of  Fall  River,  Mass.,  show  that  the  total 
number  oi  vessels  anchored  in  the  harbor  above  Borden  flats  light  from  March  11, 
1909,  to  April  20, 1909,  was  257,  of  which  192,  were  barges  and  65  were  sailing  vessels, 

S'ving  an  average  of  about  6}  vessels  of  both  kinds  per  day.    Mr.  Skinner  states  that 
lis  average  is  somewhat  less  than  that  for  the  year. 

The  next  largest  item  is  general  merchandise  and  machinery.  The  total  amcmnt 
of  general  merchandise  and  machinery  imported  or  exported  by  water  in  1908  was 
about  578,367  tons,  having  a  value  of  about  157,806,800.  Of  this,  about  449,019  toi^ 
was  carried  on  the  Fall  River  Line  of  steamers,  belonging  to  the  New  England  Navi- 
gation Company,  which  is  the  principal  marine  branch  of  the  New  York,  New  Haven 
and  Hartford  Railroad  Company;  86,883  tons  by  the  Merchants  and  Miners  Transpor- 
tation Company  (running  oetween  Fall  River  and  Philadelphia,  Baltimore,  and 
Norfolk);  32,465  tons  by  tne  Dyer  Transportation  Company  (running  between  Provi- 
dence and  Fall  River);  and  about  10,000  tons  by  the  Neptune  Line  (running  between 
Fall  River  and  New  York,  but  discontinued  February  29,  1908).  The  greater  part 
of  this  tonnage  consisted  of  through  shipments,  the  freight  being  transferred  at  Fall 
River  from  boats  to  rail  and  vice  versa.  The  rate  on  first-class  freight  by  boat  between 
Fall  River  and  New  York  is  27  cents  per  hundred  pounds,  the  distance  being  about 
183  miles.  It  was  learned  that  practically  all  the  general  merchandise  and  machinery 
carried  between  New  York  and  Fall  River  and  between  New  York  and  Boston  and 
other  points  for  which  Fall  River  is  the  distributing  point  of  a  certain  district  marked 
out  by  the  railroad  company  is  carried  by  the  Fall  Kiver  Line  boats,  the  district  Iving 
between  those  of  which  Providence  and  New  Bedford  are  the  distributing  points,  diese 
ports  also  being  served  by  steamboat  lines  of  the  New  England  Navigation  Company; 
and  that,  in  general,  only  freight  from  or  to  points  west  or  south  of  New  York  is 
carried  by  rail,  through  the  company's  Harlem  Kiver  Terminal.  On  general  merchan- 
dise and  machinery,  as  well  as  on  cotton,  there  is  no  competition  between  Fall  River 
and  New  York  by  water,  or  between  water  and  rail.  All  railroad  lines  running  out 
of  Fall  River  are  ovmed  by  the  New  York,  New  Haven  and  Hartford  Railroad 
Company. 

About  74,323  tons  of  coal,  building  materials,  etc.,  passed  through  the  harbor  to  or 
from  the  Taunton  River.    This  tonnage  is  included  in  the  Fall  River  tonnage  above. 

FRANKFORT    HARBOR,  MICHIGAN. 

In  1867,  when  the  United  States  began  work  of  improvement  at  this  harbor,  which 
is  the  entrance  to  Lake  Aux  Bees  Scies,  there  existed  an  outlet  about  750  feet  north 
of  the  present  channel,  affording  a  depth  of  3  to  4  feet  and  width  of  70  to  80  feet 
between  slab  piers,  built  by  local  enteiprise. 

The  project,  adopted  in  1866  and  amended  in  1868,  1879,  and  1892,  proidded  for 
a  new  outlet,  with  channel  12  feet  deep  and  200  feet  wide,  protected  by  piers  and 
revetments.  The  estimated  co6t>  revised  in  1897  in  compliance  with  the  river  and 
harbor  act  of  June  3,  1896,  to  cover  the  cost  of  securing  a  channel  18  feet  deep,  was 
$413,659.85;  further  revised  in  1899  to  $421,938.35.    The  changes  in  the  original 

Sroject  have  been  in  effect  merely  extensions,  so  that  the  existing  project  does  not 
iffer  in  kind  from  the  original  one .    All  expenditures  may  therefore  j  ust ly  be  regarded 
as  pertaining  to  the  present  project. 

To  June  30,  1909,  there  nad  been  expended  the  sum  of  $443,710.61,  of  which 
$321,508.20  was  for  construction  and  $122,202.41  for  maintenance. 

The  following  is  a  summary  of  the  operations  during  the  fiscal  year:  The  contractors 
for  the  extension  and  repair  of  the  south  pier  prepared  the  foundation  of  the  new 
crib  by  removing  the  shattered  40  feet  of  the  ola  work  and  preparing  the  foimdation 
for  the  additional  60  feet  to  be  covered  by  the  new  crib  and  completed  the  construe- 
tion  of  the  new  crib.    Most  of  this  work  was  done  before  the  close  of  the  working 
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season  of  1908.  In  the  money  accounts  of  this  work  it  will  be  assumed  that  60  per 
cent  of  the  total  cost  of  this  crib  must  be  assigned  to  new  work  and  40  per  cent  to 
maintenance. 

Under  a  contract  dated  March  1,  for  repairing  the  south  pier  between  stations  0+89.6 
and  14-86.6,  operations  began  Mav  18,  but  the  only  work  accomplished  to  the  end  of 
tJ^e  fiscal  year  was  the  removal  of  the  ruined  old  structure. 

Between  October  3  and  15  the  Gillespie  deepened  the  outer  approach  to  20  feet. 
On  March  12  the  available  depth  outside  was  found  to  be  18.5  feet,  and  between  the 
piers  18.2  feet  in  a  very  narrow  and  irregular  channel.  The  Oillespie  improved  this 
condition  April  28  to  May  15,  the  resulting  depth  being  19.3  feet.  The  total  quantity 
dredged  at  this  location  by  the  Gillespie  durmg  the  year  was  54,716  cubic  yards. 

The  approved  project  is  about  95  per  cent  completed. 

The  total  expenditure  above  mentioned  has  resulted  in  the  creation  and  mainte- 
lutnce  of  a  channel  18  feet  deep,  whose  natural  depth,  or  depth  to  which  the  channel 
^would  probably  shoal  in  a  few  years  without  dredging,  is  12  feet,  the  width  being  200 
feet.  It  is  protected  by  a  north  pier  and  revetment  1,900  feet  lone  and  a  south  pier 
and  revetment  1,938  feet  long,  of  which  the  outer  400  feet  was  built  by  the  Toledo  and 
Ann  Arbor  Railroad  Company.  Dredging  from  time  to  time  will  be  required  to  main- 
tcdn  the  depths  needed  for  navigation.  The  maximum  draft  that  could  be  carried 
June  30,  1909,  was  19  feet. 

Practicallv  the  entire  commerce  of  this  harbor  is  transacted  by  the  car-ferry  lines  of 
the  Ann  Aroor  Railroad,  which  has  its  northern  terminus  at  this  harbor.  These  car 
ferries  run  to  Kewaunee  and  Marinette,  Wis.,  upon  the  west  shore  of  Lake  Michigan, 
and  form  a  highly  important  link  in  the  through  commerce  between  the  Northwest 
and  tiie  Atlantic  seaboard.  The  importance  of  maintaining  adequate  facilities  at 
Frankfort  Harbor  is  manifest.  This  can  be  done  with  certainty  only  by  repeated 
radical  dredging.  Pier  extension  unaccompanied  by  thorough  dredging  will  not 
serve. 

The  water-borne  commerce  at  this  port  has  averaged  for  the  last  ten  years  741,231 
short  tons,  and  in  1908  it  amounted  to  1,330  entrances  and  clearances  with  563,332 
short  tons  of  cargo,  valued  at  $61,419,000  and  for  the  most  part  general  in  character. 

The  available  balance  at  this  harbor  is  nearly  $10,000,  which  is  sufficient  to  pay 
for  dredging  by  the  Gillespie  until  June  30,  1911.  For  the  maintenance  of  the  harbor 
structures  until  that  time,  an  appropriation  of  $6,800  is  recommended  and  $13,200 
should  be  appropriated  for  the  addition  of  100  feet  to  the  north  pier  to  complete  the 
project. 

The  last  published  map  of  this  harbor  is  found  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1884,  page  1973. 

July  1,  1908,  balance  unexpended $35,696.54 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement.  * 6, 968. 80 

July  1,  1909,  balance  unexpended 28, 727.  74 

July  1,  1909,  outstanding  liabilities 160.28 

July  1,  1909,  balance  available 28, 567. 46 

July  1,  1909,  amount  covered  by  uncompleted  contracts 18, 844. 54 

Amount  (estimated)  required  for  completion  of  existing  project 13, 200. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1 ,  1909 20, 000. 00 

OABT  HARBOR;  INDIANA. 

The  following  reports  of  the  Board  of  Engineers  are  concurred  in 
bjr  the  Chief  of  Engineers  and  printed  in  House  Document  No.  955, 
Sixtieth  Congress,  first  session. 

Board  op  Enoinebrs  for  I^brs  and  Harbors, 

WaahingUmj  D,  C,  December  SO,  1907. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  8.  Army. 

From  the  complete  description  given  by  the  district  officer  in  the  within  report, 
it  appears  that  Gary  is  a  manufactiuing  town  now  in  process  of  construction  by  the 
Indiana  Steel  Company,  a  subsidiary  company  of  the  United  States  Steel  Corporation  , 
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this  development  having  for  its  primary  object  the  establishment  of  a  Iwe  steel  plant 
with  essential  municiiml  improvements  and  the  construction  of  faciuties  for  the 
receipt  and  shipment  of  products  by  both  rail  and  water. 

From  a  study  of  the  projected  scheme  of  development  as  outlined  within,  it  appcnn 
that  a  small  portion  only  of  the  work  contemplated  has  as  vet  been  accompuahed, 
and  that  if  the  project  is  carried  to  completion,  it  will  probably  result  in  the  creatioii 
of  a  commerce  of  great  magnitude,  perhaps  rivaling  within  a  few  years  that  of  many 
of  our  largest  cities,  and  that  the  water-borne  commerce  incident  to  the  steel  industry 
may  amount  to  several  miUion  tons  annually. 

'Hie  harbor,  which  exists  by  authorit])r  of  a  joint  resolution  of  Congress  approved 
May  16,  1906,  consists  of  two  parallel  piers  250  feet  apart,  extending  m>m  the  shore 
line  into  the  lake  about  2,000  feet  to  a  depth  of  25  feet,  and  inshore  about  3,000  feet 
nearly  to  the  Grand  Calumet  River.  It  is  stated  to  be  the  intention  ultimately  to 
carry  the  waterway  farther  inland  until  it  connects  with  the  Grand  Calumet  River, 
a  navigable  waterway  of  the  United  States.  If  this  is  done,  and  the  Calumet  im- 
proved, a  large  section  of  countxy  having  valuable  sites  for  manufacturing  and  other 
mdustrial  plants  wiU  be  provided  with  navigation  facilities,  and  a  system  <n  important 
connecting  waterways,  consisting  of  the  Calumet  River,  tne  Grary  Harbor  waterway, 
and  the  Indiana  Harbor  waterway,  will  be  created. 

At  present,  however,*  the  waterway  consists  of  a  single  slip  250  feet^wide  and  about 
4,000  feet  long,  only  extensive  enough  to  furmsh  the  wharfage  necessary  to  the  steel 
plant  itself,  and  this  waterway,  with  its  docks  and  wharves,  will  be  under  the  complete 
control  of  the  Indiana  Steel  Company.  So  far  as  known,  no  provision  has  been  made 
or  contemplated  for  turning  this  waterway  over  to  the  General  Grovemment  with  a 
view  to  its  improvement  and  control  as  a  free  navigable  waterway  of  the  United  States. 
Under  these  conditions  it  is  obvious  that  the  direct  benefits  to  result  from  this  im- 

Erovement  will  be  to  the  steel  companv.  It  is  equally  certain,  however,  that  indirect 
enefits,  incapable  of  being  measured  or  traced,  will  be  felt  by  the  community  at 
lai*ge  through  the  creation  and  distribution  of  this  great  commerce  by  means  of  the 
ordinarv  channels  of  trade. 

The  harbor  opens  toward  the  north,  and  its  entrance  is  exposed  to  the  sweep  of 
waves  from  northerly,  northwesterly,  and  northeastly  winds.  In  its  present  condition 
it  does  not  afford  a  safe  anchorage  to  vessels  in  bad  weather,  nor  can  it  be  safely  entered 
at  such  times.  It  is  apparent,  liierefore,  that  a  breakwater  should  be  made  a  part  of 
the  plan  of  improvement  of  this  harbor,  for  without  one  its  purposes  can  not  be  fully 
realized.  The  question,  therefore,  '^ whether  a  breakwater  is  necessary,"  must  be 
answered  in  the  affirmative.  It  is  pertinent^  however,  to  remark  that  me  necessity 
for  a  breakwater  was  recognized  by  the  enemeer  department  at  the  time  when  the 
project  of  the  Indiana  Steel  Company  for  tne  construction  of  this  harbor  was  under 
consideration,  and  the  fact  that  the  action  of  the  company  in  pushing  its  permanent 
structures  out  to  deep  water,  thereby  avoiding  the  expense  of  exterior  dredging, 
would  greatly  increase  the  cost  of  the  breakwater  which  would  subsequently  be 
necessary,  was  brought  out  in  correspondence  when  the  resolution  authorizing  the 
work  was  before  the  proper  committee  of  Confess. 

From  the  information  briefly  given  above,  it  will  be  apparent  that  the  determina- 
tion of  the  advisability  of  expending  public  fimds  for  the  construction  of  a  breakwater 
at  this  locality  involves  the  consideration  of  economic  conditions  of  unusual  character. 
Public  improvements  in  aid  of  commerce  are  usually  of  a  nature  calculated  to  influ- 
ence or  permit  the  development  of  a  general  traffic,  while  the  present  plan  for  the 
development  of  Gary  Harbor  by  corporate  interests  indicates  that  the  direct  benefits 
derivable  from  any  work  of  improvement  provided  by  the  United  States  would  prob- 
ably accrue  solely  to  those  interests  for  all  time,  inasmuch  as  the  absolute  control  of 
all  abutting  lands  by  that  corporation  affords  them  an  effective  monopoly  of  the  harbor 
for  commercial  purposes.  Unless,  therefore,  the  scheme  of  development  is  modified 
so  as  to  permit  of  a  more  general  use  of  the  harbor  facilities,  the  value  of  the  improve- 
ment to  the  public  will,  as  stated  above,  be  confined  to  indirect  benefits  of  an  extent 
and  character  not  susceptible  of  determination. 

Under  these  circumstances  the  Board  hesitates  to  express  an  opinion  as  to  the 
propriety  of  the  United  States  entering  upon  the  construction  of  this  breakwat^, 
oeheving  the  question  to  be  one  of  policy  not  yet  outlined  bjr  Congress.  This  being 
the  case,  it  remains  simply  to  submit  all  obtainable  information  for  the  consideration 
of  that  body.  As  the  cost  involved  is  an  important  item  in  determining  the  advisa- 
bility of  an  improvement,  the  Board  believes  that  this  should  be  included  in  the 
information  placed  before  Congress,  and  therefore  recommends  that  the  district  officer 
be  directed  to  prepare  an  estimate  of  cost  of  a  suitable  breakwater  for  the  protection 
of  this  harbor,  ana  that  he  be  authorized  to  make  such  survey  as  is  necessary  fw 
this  purpose. 
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In  connection  with  this  subject  Hons.  J.  A.  Hemenway  and  A.  J.  HopkinB,  United 
States  Senators,  and  Mr.  Huiey  appeared  before  the  board  on  December  16|  1907. 
and  presented  both  written  and  onJ  statements  bearing  upon  the  necessity  and 
advisability  of  the  United  States  undertaking  the  proposed  improvement.  The  argu- 
ment presented  by  Mr.  Haney,  prepared  and  signed  by  Mr.  £.  J .  Bufington,  president 
Indiana  Steel  Company,  is  submitted  herewith. 

For  the  Board: 

D.  W.  LOCKWOOD, 

CoUyndy  Corps  of  Engineers  ^ 
Senior  Member  of  the  Board, 

From  the  report  of  the  district  officer  on  a  survey  and  estimate,  it  appears  that  a 
suitable  breakwater  for  the  protection  of  Gary  Harbor  will  cost  $1,140,000  for  original 
construction  and  $10,000  annually  thereafter  for  maintenanqe. 

OBATS  HABBOB  AND  BAB  ENTBANCE,  WASHINGTON. 

Following  is  the  report  of  the  Board  of  Engineers  on  a  reexamina- 
tion of  reports  of  surveys  of  this  harbor.  Tnis  report  is  printed  in 
Rivers  and  Harbors  Committee  Document  No.  29,  Sixty-first  Con- 
gress, second  session : 

War  Department, 
The  Board  of  Engineers  for  Rivers  and  Harbors, 

WaskingUm,  D.  C,  March  i,  1910. 

Sir:  1.  By  reference  from  the  Chief  of  Engineers,  U.  S.  Army,  the  Board  has  had 
under  consideration  the  following  resolution  oi  the  Committee  on  Rivers  and  Harbors 
of  the  House  of  Representatives: 

^* Resolved  by  the  Committee  on  Rivers  and  Harbors  of  the  House  of  Representatives i  That 
the  Board  of  Engineers  for  Rivers  and  Harbors,  created  under  section  three  of  the 
river  and  harbor  act  approved  June  thirteenth,  nineteen  hundred  and  two,  be  re- 
quested to  reexamine  the  reports  on  Grays  Harbor  and  bar  entrance ''  Washington. 

2.  In  order  that  the  Board  miffht  have  full  information  on  the  subject  of  the  above 
resolution,  it  requested  that  the  district  officer  be  called  upon  for  a  report  in  reference 
to  existing  physical  and  commercial  conditions.  Subsequent  to  the  above  request 
there  was  also  referred  to  the  Board  a  resolution  on  the  same  subject  by  the  Committee 
on  Commerce  of  the  Senate,  which  reads  as  follows: 

**  Resolved  by  the  Commerce  Committee  of  the  Senatey  That  the  Board  of  Engineers  for 
Rivers  and  Harbors  be,  and  is  hereby,  requested  to  submit  a  further  report  upon  the 
necessity  for  continuing  work  on  the  nortn  jetty  at  Grays  Harbor  bar  entrance,  and 
an  estimate  therefor." 

Inasmuch  as  both  of  these  resolutions  refer  to  the  bar  entrance,  the  Board  will 
submit  its  views  and  recommendations  in  one  report. 

3.  Grays  Harbor  bar  has  been  under  improvement  since  1898,  when  work  was 
started  under  a  project  which  called  for  a  depth  of  24  feet  at  mean  lower  low  water, 
to  be  secured  by  the  construction  of  a  single  jetty  on  the  south  side  18,200  feet  long. 
This  jetty  was  completed  to  a  length  of  13,750  feet  in  1902,  when  work  was  suspended 
for  lack  of  funds.  At  that  time  tnere  was  for  a  brief  period  a  low-tide  channel  across 
the  bar  with  a  depth  of  22  feet,  but  the  north  spit  soon  began  to  wear  away  and  the 
bar  channel  first  widened  and  then  separated  into  several  channels  radiating  from 
the  h^bor  throat.  Conditions  became  gradually  worse  and  culminated  in  1906, 
when  there  was  a  low- water  depth  on  the  bar  of  only  12  feet. 

4.  In  that  year  the  question  of  the  improvement  of  this  locality  W9s  referred  to 
this  Board  by  the  Committee  on  Rivers  and  Harbors,  and  after  aue  consideration 
of  the  physical  and  commercial  conditions,  the  Board  recommended  the  construction 
of  a  north  jetty,  at  a  cost  of  1600,000,  to  extend  for  a  distance  of  about  9,000  feet  from 
the  high-water  line  at  Point  Brown,  with  a  view  to  arresting  the  northward  move- 
ment of  the  harbor  throat  and  concentrating  the  tidal  flow  sufficiently  to  maintain 
the  desired  depth.  It  was  recognized  that  the  work  proposed  mi^ht  not  result  in 
creating  a  deptn  of  24  feet,  but  it  was  recommended  with  a  view  to  improving  condi- 
tions to  such  extent  as  was  warranted  by  the  extent  and  character  of  the  commerce 
involved.  Pursuant  to  the  recommendation  then  made,  the  sum  of  $600,000  was 
appropriated  by  Congress  for  constructing  the  proposed  north  jetty,  and  this  structure 
has  been  completed  with  the  exception  of  the  placing  of  about  75,000  tons  of  stone. , 
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6.  The  commerce  of  the  locality  has  continued  to  increase^  and  it  is  estimated  tiiat 
the  tonnage  over  the  bar  in  1909  was  between  900,000  and  1.000,000  tons  and  that 
about  900  vessels  crossed  the  bar  in  each  direction.  Nearly  all  the  freight  is  lomber, 
outward  bound,  and  it  is  estimated  that  there  is  suflScient  standing  timber  naturally 
tributary  to  Grays  Harbor  to  keep  the  present  mills  going  for  fifty  years.  Deptni 
through  the  bar  channel  appear  to  fluctuate  considerably.  From  the  best  informatkm 
obtainable  there  is  at  present  a  depth  of  18  to  19  feet  at  mean  lower  low  water.  Having 
in  mind  the  large  ana  growing  commerce  of  the  locality,  which  is  of  a  character  most 
economicall}^  carried  in  vessels  of  considerable  draft,  the  Board  has  reached  the  con- 
clusion that  in  view  of  the  favorable  influence  of  the  north  jetty  in  increasing  the  bar 
depths  this  jetty  should  be  extended  7,000  feet,  which  would  bring  the  end  of  the 
jetty  about  opposite  the  present  end  of  the  south  jetty.  The  cost  of  extending  the 
north  jetty  a  aistance  of  7,000  feet  and  building  it  to  a  height  of  mid  tide,  with  a 
width  at  the  crest  of  8  feet,  is  estimated  by  the  district  officer  at  $1,030,000.  Tlie 
Board  recommends  adoption  of  this  project  at  the  cost  estimated,  but  invites  attention 
to  the  narrow  top  widtn  proposed  for  the  jetty,  and  the  probaoility  of  its  becoming 
greater  by  natural  settlement  during  construction,  involving  some  inczeasea 
expenditure. 

6.  In  compliance  with  the  provisions  of  section  13  of  the  act  of  March  3,  1909,  the 
B6afd  reports  that  there  are  no  questions  of  terminal  facilities,  water  power,  or  odier 
subjects  so  related  to  the  project  proposed  that  they  may  be  coordinated  therewitli 
to  lessen  the  cost  and  compensate  tne  Government  for  expenditures  made  in  the 
interests  of  navigation. 

For  the  Board : 

Very  respectfully,  Wm.  T.  Rossell, 

Colonel,  Corj>8  of  Engineers^ 
Senior  Member  of  the  Board, 

The  Chief  of  Engineers,  U.  S.  Army, 

Washington,  D,  C. 

GREENWICH  HARBOR^  CONNECTICITT. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  309, 

Sixty-first  Congress,  second  session.     Following  is  the  letter  of  the 

Chief  of  Engineers  submitting  the  same : 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington,  November  15, 1909, 

Sir:  I  have  the  honor  to  submit  herewith,  for  trauBmission  to  Congrees,  reports  of 
May  28  and  August  30,  1909,  with  map,  by  Lieut.  Col.  Harry  Taylor,  (karps  of  Engi- 
neers, on  preliminary  examination  ana  estimate  of  cost,  authorized  by  the  river  and 
harbor  act  of  March  3, 1909,  of  Greenwich  Harbor,  Connecticut,  with  a  view  to  widoi- 
ing  to  100  feet  the  existing  9*foot  channel  and  continuing  the  same  to  the  head  of  the 
harbor. 

Greenwich  Harbor  is  a  shallow  bay  about  2  miles  east  from  the  New  York  State  line, 
extending  about  1  mile  northward  from  Long  Island  Sound.  Under  a  project  com* 
Dieted  September  2,  1905,  a  channel  90  feet  wide  was  dredged  from  the  mouth  of  the 
narbor  to  its  head,  the  channel  being  9  feet  deep  to  the  steamboat  dock  (about  3,500 
feet)  and  6  feet  deep  the  remainder  of  the  distance,  the  upper  end  being  enlaiged  to 
form  a  turning  basin. 

The  district  officer  states  that  the  depth  above  the  steamboat  dock  ia  inadequate 
for  the  present  traffic,  as  many  deep-draft  vessels  go  to  the  head  of  navigation  and  moet 
of  the  traffic  of  the  harbor  is  actually  above  the  steamboat  dock,  and  recommends 
widening  to  100  feet  the  outer  9-foot  channel,  deepening  the  6-foot  channel  to  9  feet 
and  widening  it  to  100  feet,  and  deepening  the  turning  basin  and  extending  it  200  feet 
southward,  all  at  an  estimated  cost  of  $8,0^.  The  commerce  of  the  harbor  is  reported 
for  1908  as  76,160  net  tons,  valued  at  $9,778,000. 

I  concur  with  the  district  officer,  the  division  engineer,  and  the  Board  of  Engtneen 
for  Rivers  and  Harbors  that  the  locality  is  worthy  of  the  further  improvement  propooed. 
Very  respectfully, 

W.  L.  Marshall, 
Chief  of  Engineers,  U.  S.  Army, 

The  Secretary  of  War. 
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HACKENSACK  RIVER,   NEW   JERSEY. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  643, 
Sixty-first  Congress,  second  session.  Following  is  the  report  of  the 
Board  of  Engineers,  in  which  the  Chief  of  Engineers  concurs: 

Board  ow  Enoixebrs  por  Rivers  and  HarborA) 

Washington,  D.  C,  Jamuay24t  1910, 

Respectfully  returned  to  the  Chiei  of  Engineere,  U.  S.  Army. 
A  survey  of  Hackensack  River  having  been  made  by  the  distnct  officer,  he  submits 
the  following  estimates  of  cost  of  its  improvement: 

Channel  16  feet  deep  and  200  feet  wide  from  Newark  Bay  to  Little  Ferry, 
and  12  feet  deep  and  150  feet  wide  from  Little  Ferry  to  Anderson 
Street  Bridge,  Hackensack |380, 851. 90 

Channel  12  feet  deep  and  200  feet  wide  from  Newark  Bay  to  Little  Ferry, 
and  12  feet  deep  and  150  feet  wide  from  Little  Ferry  to  the  New  York, 
Susquehanna  and  Western  Railroad  bridge 171, 018. 10 

Annual  maintenance 6, 000. 00 

In  the  opinion  of  the  district  officer  the  river  is  worthy  of  improvement  by  the 
General  Government  to  the  extent  of  dredging  a  channel  12  feet  deep,  in  accordance 
with  the  second  estimate  given  above.  There  is  no  commerce  between  the  New 
York,  Susquehanna  and  Western  Railroad  bridge  and  the  Anderson  Street  Bridge, 
mentioned  in  the  act  ordering  this  investigation,  and  throughout  this  distance  of 
about  1  mile  the  existing  depm  appears  to  be  ample  for  the  pleasure  boats  that  use 
it  in  the  summer  season. 

Having  in  mind  the  present  commerce  of  this  river  and  its  probable  futiu^  devel- 
opment, the  Board  concurs  with  the  district  officer  in  the  opinion  that  Hackensack 
Kiver  is  worthy  of  improvement,  with  a  view  to  providing  a  channel  12  feet  deep 
and  200  feet  wide  from  Newark  Bay  to  Little  Ferry,  and  12  feet  deep  and  150  feet 
wide  thence  to  the  New  York,  Susquehanna  and  Western  Railroad  bridge,  at  an 
estimated  cost  of  1171,018.10  and  16,000  per  annum  for  maintenance.  This  improve- 
ment will  afford  a  depth  of  about  17  feet  at  high  water  at  Hackensack,  which  is 
believed  to  be  ample  for  the  general  uses  of  commerce,  and  the  expenditure  required 
is  believed  to  be  all  that  is  at  present  justified. 

The  district  officer  when  submitting  his  partly  adverse  report  on  the  preliminary" 
examination  invited  interested  parties  to  su  omit  their  views  to  this  Board,  as  a  result 
of  which  a  number  of  communications  have  been  received  and  considered. 

The  district  officer  has  given  consideration  to  the  question  of  terminal  facilities, 
and  attention  is  respectfully  in\'ited  to  his  remarks  on  this  subject  in  the  within  report. 
In  the  opinion  of  the  Board  there  are  no  questions  of  water  power  or  other  related 
subjects  which  could  be  advantageously  coordinated- with  the  project  herein  recom- 
mended in  order  to  lessen  the  cost  tnereoi  and  compensate  the  Government  for  expendi- 
tures made  in  the  interests  of  commerce  and  navigation. 

For  the  Board: 

W.  E.  Craighill, 
Lieut.  Col.,  Corps  of  Engineers, 

Senior  Mermer  Present. 

No  improvement  of  this  river  has  ever  been  undertaken  by  the  United  States.  It 
is  tidal  and  navisable  to  New  Milford,  about  20  miles  from  the  mouth,  where  naviga- 
tion is  cut  off  by  low  dams.  Navigation  above  Hackensack,  15  miles  from  the  mouth, 
is  limited  to  boats  of  light  draft. 

In  the  report  on  preliminary  examination  the  engineer  in  charge 
says: 

The  annual  amount  of  commerce  given  in  reports  upon  the  surveys  of  the  Hacken- 
sack River,  dated  June  30,  1889,  and  December  5,  1890,  was  258,140  tons,  with  an 
estimated  value  of  $2,521,945.  There  is  apparently  a  decrease  since  that  time  of 
151,417  tons  and  a  value  of  $1,791,567. 

In  order  to  obtain  a  depth  of  12  feet  at  the  most  practicable  location  at  the  mouth  of 
the  river  it  would  be  necessary  to  move  the  draw  of  the  Newark  branch  of  the  Central 
Railroad  Company  of  New  Jersey  to  the  west.  The  relocation  of  this  bridge  was 
referred  to  in  reports  of  1889  and  1890,  above  mentioned,  also  in  a  special  report  dated 
December  30, 1908,  upon  certain  complaints  against  this  bridge.    The  old  and  unused 
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timber  trestle  with  plate>girder  draw  of  the  New  York,  Lake  Erie  and  Western  Rail- 
road (No.  7  on  the  list  of  bridges)  also  obstructs  navigation  and  should  be  removed. 
On  the  whole,  the  seven  bridges  lyin^  in  the  lower  3  miles  of  the  river  present  a  most 
unpromising  feature  in  connection  with  the  future  improvement  of  navigation. 

HILLSBOBO   BAY;  FLOBIDA. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  634 
Sixty-first  Congress,  second  session.    Following  is  the  letter  of  the 
Chief  of  Engineers  submitting  the  same : 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington,  Jantuary  t9, 1910. 

Sir:  I  have  the  honor  to  submit  herewith,  for  transmission  to  Congress,  reports 
dated  March  31  and  November  22, 1909,  with  maps* by  Capt.  Greo.  R.  Spalding,  Com 
of  Engineers,  on  preliminary  examination  and  survev.  respectivelv,  called  for  by  the 
river  and  harbor  act  approved  March  3,  1909,  of  HilLsooro  Bay,  Florida,  from  the  24- 
foot  contour  in  the  bav  through  the  present  20-foot  channel  to  the  head  of  the  estuary 
in  the  direction  of  Ybor  City,  thence  from  the  mouth  of  said  estuary  through  saia 
bay,  as  near  the  eastern  shore  thereof  as  practicable,  to  the  western  end  of  Hookers 
Point,  and  thence  through  the  channel  recently  constructed  by  the  Tampa  Northern 
Railway  Company  to  said  20-foot  channel. 

Under  a  project  completed  in  1908  there  was  obtained  a  channel  20  feet  deep  at 
mean  low  water  and  150  feet  wide  from  the  lower  bay  to  the  mouth  of  Hillsboro  River, 
with  a  turning  basin  at  inner  end  450  feet  wide  and  1,050  feet  long. 

The  district  officer  submits  plans  for  a  channel  200  feet  wide  and  24  feet  deep  from 
Tampa  Bay  along  the  line  of  the  present  20-foot  channel  to  the  turning  basin,  thence 
easterly  30iO  feet  wide  and  24  feet  deep  to  the  mouth  of  and  up  the  estuary  to  Ybor 
City,  and  from  the  mouth  of  the  estuary  through  the  present  Tampa  Northern  channel 
to  the  main  channel,  involving  dred^ng  ana  rock  removal,  at  %n  estimated  cost  of 
$1,750,000,  with  an  annual  cost  of  maintenance  of  $20,000  for  five  years  after  comple- 
tion; after  that  it  is  believed  that  $10,000  annually  will  be  sufficient  for  maintenance. 
He  considers  the  locality  worthy  of  improvement  as  proposed,  and  this  opinion  is 
concurred  in  by  the  division  engrineer,  who  believes,  however,  that  a  portion  of  the 
expense  should  be  borne  by  local  interests. 

These  reports  were  referred  to  the  Board  of  Engineers  for  Rivers  and  Harbors  for 
consideration,  and  in  accordance  with  its  recommendation  the  district  officer  sub- 
mitted an  estimate  for  a  less  extensive  plan  providing  for  a  channel  24  feet  deep  and 
200  feet  wide  through  the  present  20-foot  channel  to  the  turninff  basin,  and  thence 
easterly  300  feet  wide  through  the  Seaboard  Air  Line  Railway  oridge  to  a  suitable 
turning  basin,  approximately  at  the  entrance  to  tTie  estuary,  at  an  estimated  cost  of 
$1,054,500,  and  $10,000  annually  after  completion  for  maintenance.  The  Board 
considers  the  locality  worthy  of  improvement  to  this  extent,  and  recommends  the 
modified  plan  for  adoption. 

I  concur  with  the  district  officer  in  the  opinion  that  this  locality  is  worthy  of  improve- 
ment in  accordance  with  tha  larger  proiect  at  ^n  estimated  cost  of  $1,750,000,  and 
$20,000  annually  for  five  years  after  completion  for  maintenance,  and  after  that  $10,000 
annuaUy  for  maintenance,  for  the  reason  that  the  lesser  project  does  not  provide  for 
sufficient  facilities  for  use  bv  the  public  upon  equal  terms. 

However,  my  recommendation  of  the  larger  project  is  conditioned  as  follows: 

That  no  expenditure  be  made  on  that  part  oi  the  harbor  between  the  new  turning 
basin  and  Ybor  City  until  the  Secretary  of  War  is  assured  that  the  local  municipality 
will  construct  wharves  or  slips  having  an  available  length  not  less  than  1,400  feet, 
which  shall  be  open  for  the  use  of  the  general  public  under  reasonable  regulations  and 
charges,  and  also  that  the  municipality  has  obtained  such  control  of  the  property  for 
at  least  700  feet  on  each  side  of  tne  proposed  Ybor  channel  throughout  its  lengm  as 
will  insure  its  use  primarily  in  the  interest  of  general  commerce,  on  equal  terms  to  all; 
and  that  all  wharfage  chaises  and  regulations  shall  be  reasonable  and  fully  controlled 
by  the  municipal  authorities  and  subject  to  the  approval  of  the  Secretary  of  War. 

The  work  considered  of  greatest  importance  and  nrst  to  be  executed  is  that  recom- 
mended by  the  Board,  the  removal  of  tne  southern  end  of  Seddon  Island  and  the  exten- 
sion of  the  channel  toward  Sparkman  Bay  approximately  1,000  feet;  next,  the  channel 
toward  Ybor  City;  and  of  least  importance,  the  connecting  channel  through  Sparkman 
Bay. 

Very  respectfully,  W.  L.  Marshall, 

Chief  of  Engineers y  U.  S.  Army. 

The  Secretary  op  War. 
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The  following  are  extracts  from  the  report  of  the  officer  in  charge 
of  the  survey: 

The  commerce  of  Tampa  has  received  a  great  impetus  fiince  the  completion  of  the 
20-foot  chaonel  uid  the  unproved  terminal  facilities  provided  about  nine  roontlia 
eince. 

The  following  commercial  statistics  for  the  period  of  nine  months  ending  September 
30, 1909,  were  compiled  by  Mr.  W.  B.  Powell,  aecretarv  Board  of  Trade,  Tampa,  Fla. 
They  are  believed  to  be  carefully  compiled  from  reliable  data; 
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The  tonnage  for  1908  (twelve  montlu)  was  560,170  tona,  valued  at  116,146,696. 
Taking  thre^^^uartere  of  these  figures  for  purpme  of  comparison  with  the  etatiaticB 
herein  siven,  it  is  found  (hat  the  commerce  has  iocreaaed  29  t>er  cent.  It  will  also  be 
noted  toat  the  value  has  incrMsed  over  56  per  cent,  which  iangniflcant  and  gratifying 
as  indicating  the  relatively  higher  grade  of  traffic  now  coming  to  this  port. 

Mr.  Fineren  was  enabled  to  apportion  the  traffic  over  tne  different  terminals  as 
follows: 

Uallory  Steamship  Company 60, 144 

Penn  Steamship  Company 24,886 

Lumber  companies 6,600 

Southern  Steamabip  Company,  2  trips  only 2, 001 

Tampa  Coal  Company 11,640 

Unit«d  States  Quartermaster  boats 383 

TotAl  over  the  new  Hendry  &  Knight  terminals — local  merchandise, 

lumber,  etc 106,663 

Seaboard  terminals:  Phosphate,  lumber,  and  coal 37, 428 

Tampa  Northern  terminals:  Lumber  and  coal 47,142 

Other  terminals 350, 696 

Total  tonnage  forninemonths 640,819 
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The  need  of  an  increased  depth  of  water  is  keenlv  felt  at  this  port.  The  deptii  now 
available  is  insufficient  to  accommodate  most  of  the  vessels  loading  with  phosphate, 
lumber,  and  naval  stores.  These  vessels  have  to  complete  their  cargoes  by  lightering 
to  the  lower  bav  or  by  proceeding  to  other  ports  where  a  greater  depth  of  water  exists. 
Incoming  vessels,  loaded  with  coal,  for  instance,  bring  incomplete  cargoes,  but  cbaige 
freight  for  a  full  load. 

In  addition  to  large  quantities  of  phosphate,  which  may  reasonably  be  expected  to 
be  transported  through  this  port,  shipments  of  lumber  and  naval  stores  will  constitute 
very  considerable  items  in  the  commerce  of  the  locality .  In  order  that  such  shipmen ta 
may  be  handled  with  facility,  wharves  of  great  extent  and  large  area,  readily  accessible 
to  transportation  lines  and  the  business  center  of  the  city,  are  essential.  In  order  to 
provide  such  facilities,  the  extension  of  the  harbor  into  me  Ybor  estuary  is  absolutely 
necessary. 

HUMBOLDT  BAY,    CALIFOBNIA. 

Report  on  a  recent  survey  of  Humboldt  Bay,  is  printed  in  House 
Document  No.  326,  Sixty-fmt  Congress,  second  session.  Following 
is  the  letter  of  the  Chief  of  Engineers  submitting  the  same: 

War  Department, 
Ofhce  of  the  Chief  of  Enoinbers, 

Washington,  November  IS,  1909. 

Sir:  I  have  the  honor  to  submit  herewith,  lor  transmission  to  Congress,  reports  of 
May  13  and  July  30,  1909,  by  Lieut.  Col.  John  Biddle,  Corps  of  Engineers,  on  prelim- 
inary examination  with  estimate  of  cost  of  improvement  of  Humboldt  Bay,  CaliftHrnia, 
with  a  view  to  seciuing  increased  depth  between  Eureka  and  Areata,  as  authorized  by 
the  river  and  harbor  act  of  March  3,  1909. 

In  October,  1908,  a  project  providing  for  a  channel  18  feet  in  depth  in  front  of  Eureka 
was  completed.  The  cost  of  obtaining  a  channel  of  the  same  depth  through  the  shoal 
just  below  Indian  Island  and  16  feet  deep  through  the  shoal  about  3,000  leet  outside 
the  Areata  wharf  is  estimated  at  156,000,  with  a  certain  amount  for  maintenance  after 
completion.  The  district  officer  states  that  the  channel  dredged  in  1882  and  1883  to 
Areata  to  the  depth  of  10  feet  has,  contrary  to  expectations  at  t£at  time,  remained,  due 
to  the  constant  stirring  of  the  water  by  propellers,  and  that  while  doubtless  some  mofl- 
ing  will  take  place  in  the  channel  proposed  the  material  deposited  will  be  soft  and 
easy  to  plow  tnrough. 

Local  interests  desire  a  more  comprehensive  improvement,  involving  an  extension 
of  the  channel  toward  the  main  shore  at  the  city  of  Areata,  tiie  dredging  of  a  turning 
basin,  and  the  filling  of  certain  areas  behind  bulkheads  to  be  used  for  docks,  ware> 
houses,  etc. 

I  concur  with  the  district  officer,  who  is  also  division  engineer,  and  the  Board  of 
Engineers  for  Rivers  and  Harbors  that  the  locality  is  worthy  of  improvement  by  dredg- 
ing through  the  shoals  referred  to  but  is  not  worthy  of  improvement  by  the  General 
Government  so  far  as  the  proposed  ship  channel  to  the  shore  is  concerned. 
Very  respectfully, 

W.  L.  Marshall, 
Chief  of  Engineers^  U.  S,  Army, 

The  Secretary  of  War. 

The  main  commerce  of  Humboldt  Bay  is  redwood  lumber.  Vessels,  both  sailing  and 
steam,  come  from  all  parts  of  the  world .  They  draw  from  18  to  21  feet.  It  is  necessary 
to  cross  the  entrance  oar  at  or  near  high  tide.  It  is  also  necessary  to  bring  vessels  over 
these  shoals  at  high  tide.  This  necessitates  great  delay  and  expense.  Moreover,  at 
the  Areata  wharf,  about  half  the  lumber  has  to  be  lightered  to  vessels,  further  increasing 
the  cost.    Vessels  frequentlv  ground. 

The  shipments  from  the  Areata  wharfe  which  pass  over  both  shoals  are — 


Article. 

Feet. 

Tons. 

Value. 

Lumber 

58,000,000 

100,000 
2,000 

11,100.000 
200,000 

Qeneral  merchandise 
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Those  passing  oyer  the  lower  shoal  only  are — 


Article. 


Feefc. 


Lumber 

Otnenl  mcrahandlse. 


91,000,000 


Tods. 


146,500 
3,2S0 


Value. 


$1,790,000 
318,000 


These  shipments  are  increasing. 

HUDSON  RIVEE,  NEW  YORK. 

Report  on  a  recent  examination  is  printed  in  House  Document 
No.  719,  Sixty-first  Congress,  second  session.  Following  is  the  letter 
of  the  Qiief  of  Engineers  submitting  the  same: 

War  Dbpartment, 
Office  of  the  Chief  of  Engineers, 

WaaMngUm,  Febnuxry  H^  1910. 

Sir:  I  have  the  honor  to  submit  herewith,  for  transmiBBion  to  Gongreee,  reports 
with  maps,  by  Col.  W.  M.  Black,  Corps  of  Engineers,  on  preliminary  examinationa 
of  Hudson  River,  New  Yorli^  called  for  by  items  in  the  river  and  harbor  act  approved 
Harch  3,  1909,  as  follows: 

"[May  5, 1909.1  With  a  view  to  providing;  a  channel  not  less  than  200  feet  wide  and 
12  feet  deep  at  all  stages  from  deep  water  in  the  lower  river  to  Waterford,  including  a 
lock  and  dam  at  l^y  suitable  in  size  for  all  probable  purposes  of  navigation  and 
•commerce  to  and  from  the  bar^e  canal. 

"  [July  31,  1909.]  At  Trov,  with  a  view  to  widening  the  channel  below  Adams  street. 

"[August  2, 1909.]  At  Albany,  with  a  view  to  providing  additional  area  of  navigable 
depth  at  the  mouth  of  Island  Creek  and  vicinity,  for  the  benefit  of  general  commerce 
and  the  making  up  of  barge  tows. 

"  [August  2, 1909.]  At  Coevmans,  with  a  view  to  securing  a  suitable  width  and  depth 
in  the  cnannel  along  the  village  front  behind  the  government  dike." 

Also  a  preliminary  report  dated  January  10,  1910,  by  Colonel  Black,  on  survey  of 
the  river  at  these  localities. 

The  existing  project  for  improvement  of  Hudson  River  provides  for  a  channel  12 
feet  deep  and  150  feet  wide  firom  the  State  dam  to  the  foot  of  Jacob  street.  Troy;  thence 
.^!adually  increasing  in  width  to  400  feet  at  the  foot  of  Broadway,  Troy;  tnence  400  feet 
wide  to  Coxsackie. 

The  district  officer  presents  in  his  preliminary  report  on  survey  a  plan  for  further 
improvement,  the  object  being  to  afford  suitable  navigation  facilities  for  the  commerce 
of  the  Hudson  River  and  that  which  is  anticipated  trom  the  completion  of  the  New 
York  State  canals.  If  this  part  of  the  river  over  which  the  commerce  of  the  canal  must 
pkasB  is  to  be  improved  to  meet  the  development  of  the  state  waterways  and  finished  in 
time  for  the  opening  of  the  Champlain  Canal,  work  must  be  begun  as  soon  as  practica- 
ble, as  three  working  seasons  will  be  required  to  complete  a  new  lock  and  dam  with 
•channels  of  approacn.  The  district  officer  has  therefore  submitted  this  rei)ort  in 
advance  of  complete  detailed  studies  and  estimates,  but  he  states  that  while  the 
estimates  are  approximate  he  believes  they  are  sufficient  to  cover  the  work  proposed, 
and  that  the  further  study  which  will  be  necessary  before  the  work  is  undertaken  will 
not  seriously  affect  the  general  plans  or  estimates. 

The  plan  submitted  contemplates  the  construction  of  a  new  lock  and  dam  in  the 
vicinity  of  Tiroy  about  1,400  feet  north  of  the  existing  State  lock  and  dam,  which  will 
l>e  removed,  and  the  excavation  of  a  channel  from  deep  water  in  the  lower  river  to 
Waterford  12  feet  deep  at  all  stages.  Below  Troy  the  general  width  of  the  channel  ia 
to  be  400  feet,  except  at  Albany,  where  it  widens  into  a  oaein.  In  the  vicinity  of  Troy 
the  width  above  the  dam  is  to  oe  200  feet,  widening  into  a  basin  just  below  the  dam. 
For  a  short  distance  below  this  basin  there  will  be  a  double  channel,  one  on  either  side 
of  Adams  Island,  with  widths,  respectively,  of  150  and  200  feet.  Between  the  Dela- 
ware and  the  Hudson  and  Congress  street  bridges  the  width  is  to  to  be  600  feet,  below 
which  it  narrows  to  the  proposed  general  width  of  400  feet. 

This  work  will  extend  nearly  as  far  south  as  Hudson,  and  includes  dredging,  rock 
excavation,  construction  of  a  lock,  dam,  and  mooring  piers,  and  removal  of  tne  old 
lock  and  dam,  all  at  an  estimated  cost  of  $5,186,064.    The  district  officer  considers 
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the  improvement  worthy  of  being  undertaken  by  the  United  States,  and  states  that  if 
the  project  is  approved  and  work  autihorized  provision  should  be  naade  for  executing 
it  under  the  continuine-contract  system,  the  amount  required  for  the  lock  and  dam 
to  be  provided  by  a  casn  appropriation  of  $300,000,  and  tne  balance  to  be  made  avail- 
able within  two  years  in  order  to  insure  completion  within  three  working  Beasoiia. 
An  initial  appropriation  of  $1,000,000  is  required  for  the  work  below  the  dam. 

These  reports  have  been  considered  by  the  Board  of  Engineers  for  Riven  and 
Harbors,  and  in  its  opinion  it  is  advisable  for  the  General  Government  to  undertake 
the  improvement  of  tne  Hudson  River  from  deep  water  up  to  Waterford,  provided  all 
existing  water-power  rights  or  privileges  affected  by  tne  improvement  are  extin- 
guished  by  the  State  of  New  York,  it  being  understood,  however,  that  both  plana 
and  estimates  are  general  in  character  and  reouire  further  careful  study,  particularly 
with  reference  to  the  low^water  plane  and  its  oearing  upon  the  elevation  of  the  lower 
sill  of  the  lock.  The  Board  further  states  that  the  cost  ot  maintenance  of  this  improve- 
ment will  probably  not  be  excessive. 

If  it  be  the  policy  of  Congress  to  make  the  connection  of  the  navigable  channel  of 
the  Hudson  River  with  the  State  canal,  by  extending  the  former  channel  through 
and  above  the  State  dam  at  Troy,  and  by  the  construction  of  a  new  lock  and  dam, 
I  agree  with  the  district  officer,  wno  is  also  division  en^neer,  and  with  the  Board  of 
Engineers  for  Rivers  and  Harbors  that  Hudson  River  is  worthy  of  improvement  in 
this  connection  at  the  cost  specified. 

In  the  opinion  of  the  distnct  officer,  and  the  Board,  the  harbor  at  Coeymana  is  not 
worthy  of  improvement  by  the  United  States,  and  I  concur  in  this  opinion. 

The  district  officer  states  that  it  is  probable  that  there  will  be  surplus  water  sufficient 
to  develop  at  least  about  1,400  horsepower  at  the  new  dam,  a  small  portion  of  which 
can  be  used  for  operating  and  lighting  the  lock,  and  the  remainder  can  be  sold.  He 
recommends  that  if  the  improvement  be  adopted  the  Secretarv  of  War  be  authorized 
to  grant  leases  or  licenses;  (a)  for  the  use  of  the  surplus  water  for  water  power  created 
by  the  dam  at  such  a  rate  and  on  such  conditions  and  for  such  periods  of  time  as  may 
seem  to  be  just,  eouitable,  and  expedient,  the  said  leases  or  licenses  to  be  limited  to 
the  use  of  the  surplus  water  not  required  for  navigation  and  to  a  period  not  exceeding 
twenty  years;  (&)  for  the  occupation  of  such  land  belonging  to  the  United  States  on 
the  Hudson  River  as  may  be  required  for  power  flumes  or  other  industrial  purposes 
not  inconsistent  with  the  requirements  of  navigation;  (c)  and  for  the  construction  of 
such  work  or  works  appurtenant  to  the  dam  as  may  be  necessary  for  the  development 
and  use  of  said  water  power. 

The  district  officer  has  been  informed  by  the  canal  board  that  it  is  ready  to  abandon 
the  present  lock  and  dam  as  soon  as  new  structures  are  constructed  by  the  United 
States,  and  that  the  project  submitted  meets  with  the  approval  of  the  Advisory  Board 
of  Canal  Engineers. 

The  matter  of  cooperation  by  the  local  interests  in  meeting  the  e:roense  of  the 
proposed  improvement  has  been  given  consideration  by  the  district  omcer  and  the 
amounts  deemed  eouitable  to  be  required  are  for  Troy  and  Albany,  $420,559  and 
$105,000,  respectively,  to  cover  the  cost  of  additional  harbor  focilities  provided  for  at 
these  localities  in  the  above  estimate. 

Very  respectfully,  W.  L.  Mabshall, 

Chief  of  EngineerBf  U.  S.  Armg. 

The  Secretary  of  War. 

LEIPSIG  BIVEB,   DELAWARE. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  674; 
Sixty-first  Congress,  second  session.  Following  is  the  report  of  the 
Board,  in  which  the  Chief  of  Engineers  concurs: 

Board  of  Engineers  for  Rivers  aki>  Harborb, 

Washington,  D.  C,  December  21, 1909. 

Respectfully  returned  to  the  Chief  of  En^eers,  U.  S.  Arm^. 

In  the  within  report  on  a  survey  of  Leipsic  River,  the  district  officer  suhmits  a 

groject,  at  a  total  estimated  cost  oi  194,500,  providing  for  a  7-foot  low  water  depth 
x>m  Delaware  Bay  to  the  vicinity  of  Garrison  s  mill,  at  the  head  of  tide,  with  widths 
of  100  feet  across  the  har  and  80,  60,  and  40  feet  in  designated  reaches  above,  including 
5  cutoffs  and  a  turning  basin.  After  consideration  of  the  present  and  prospective 
commerce  involved,  he  reaches  the  conclusion  that  the  expenditure  required  to  cany 
out  this  improvement  in  its  entirety  is  not  at  present  waiianted. 
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fie  believes,  however,  that  the  full  improvement  as  planned  will  not  be 
to  pennit  the  expected  commercial  development.  He  recommends  thai  cnt-offff  Noft. 
2,  3,  and  4  be  undertaken  at  once  to  avoid  tne  worst  bends  and  longest  detoim,  leayiiig 
tbe  question  of  completing  the  project  to  be  determined  by  the  subsequent  dev^Hoffh 
ment  of  conjmerce.  For  reasons  stated,  he  proposes  a  depth  of  6  feet  and  a  widthi  ol 
50  feet  for  these  cut-offs,  and  with  these  dimensions  estimates  their  cost  at  $18,6(XI. 
This  improvement  meets  the  approval  of  the  division  engineer,  under  certain  condi- 
tions calculated  to  safeguard  the  interests  of  the  United  States. 

As  stated  in  the  Boara's  indorsement  on  the  report  of  preliminarv  examinatkii,  th« 
territory  commercially  tributary  to  this  stream  is  fertile  and  produces  much  perish- 
able produce,  for  which  quick  and  reliable  transportation  is  desirable.  The  work  pro- 
posea  by  the  district  officer,  at  a  cost  of  118,500,  will  aid  in  the  accomplishment  of 
this  result  to  the  full  extent  now  justifiable  at  the  expense  of  the  General  Grovem- 
ment,  and,  under  the  condition  that  the  necessary  rignts  of  way  be  donated  free  of 
cost  and  the  United  States  released  from  all  claims  for  damages  to  lands  cut  off  by 
the  proposed  channels,  the  Board  believes  that  it  is  advisable  for  the  General  Govern- 
ment to  undertake  the  improvement. 

The  question  of  terminal  facilities  has  been  investigated  by  the  district  officer,  and 
he  has  received  numerous  evidences  that  the  owners  of  land  bordering  on  the  stream 
contemplate  the  establishment  of  all  the  wharves  that  would  be  necessary  for  the 
transfer  of  the  commerce  to  vessels.  All  available  water  power  in  the  upper  reachetf 
of  the  river  has  been  developed  and  appropriated  bv  private  enterprise.  It  is  not 
feasible  to  create  any  on  the  stretch  of  nver  susceptible  of  improvement  for  naviga- 
tion. Complying  with  the  provisions  of  section  13  of  the  act  of  March  3,  1909,  tne 
Board  expresses  the  opinion  that  there  are  no  questions  of  terminal  facilities,  water 
power,  or  other  related  subjects  which  can  be  advantageously  coordinated  with  the 
project  herein  recommended. 

The  following  is  an  extract  from  a  report  of  the  local  officer  on 
preliminary  examination: 

Leipsic  River  is  a  tidal  stream,  tributary  to  Delaware  Bay,  lying  wholly  within 
Kent  County,  Del.  It  enters  the  bay  10}  miles  below  Bombay  Hook  light  at  the 
mouth  of  Smyrna  River  and  12}  miles  above  or  north  of  the  mouth  of  St.  Jones  River. 
The  mouth  of  the  river  is  abreast  of  the  head  oi  the  Blake  channel  and  distant  about 
2  miles  therefrom.  The  shoal  water  between  these  has,  to  within  a  quarter  of  a  mile 
from  the  shore,  a  minimum  depth  of  8  feet.  Six  feet  draft  can  be  carried  inta  the 
river  across  the  narrow  bar  just  outside  of  the. mouth.  The  broad,  flat  foreshore  of  the 
bay,  with  less  than  6  feet  «  water  upon  it,  so  troublesome  in  the  imi»rovement  of  tbe 
rivers  both  above  and  below  Leipdc  River,  narrows  in  front  of  it  to  a  width  lees  than 
a  quarter  of  a  mile.  The  entrance  channel  is,  however,  very  narrow,  and  is  b<»dered 
on  the  lower  side  by  a  very  hard  compact  mass  of  ^vel,  clay,  and  oyster  shells^  about 
500  feet  long  (locally  knowiKas  the  '  rocks'')^  which  makes  entering  and  leavmg  Hnm 
river  very  hazardous  except  when  the  tide  is  well  up. 

From  the  mouth  to  Leipsic,  about  12  miles,  the  stream  is  very  crooked,  although 
three  cut-offs,  made  many  years  a^  bv  a  private  nafvigatic»  company,  have  eitortened 
it  considerably.  At  two  other  pomts  local  parties  particularly  desire  cut-ofih.  There 
are  also  some  other  bends  where  cutK>fis  would  be  to  the  advantage  of  both  navigataon 
and  maintenance  of  an  improved  channel. 

There  are  two  canning  establishments  at  Leipsic  with  a  combined  output  of  from 
75,000  to  100,000  cases  a  season,  according  to  the  crop,  and  there  is  a  creamery  doing  a 
thriving  business.  Two  general  stores  supply  the  surroimdinp  country,  but  wrae 
from  these  industries  and  a  few  stores  at  Cheswold  the  locality  is  devoted  to  farming 
interests,  and  the  improvement  of  the  river  is  desired  for  the  purpose  ol  moving  expe- 
ditiously the  grain,  perishable  farm  products,  etc. 

During  the  season  of  1908,  3  steamboats  of  100  to  150  tons  each  were  kept  busy 
carrying  tomatoes  from  Leipsic  to  Baltimore.  One  steamer  of  120  tons  trader  regu- 
larly, though  not  upon  scbedufe,  between  Leipsic  and  Delaware  Bay  and  river  ports; 
11  schooners,  from  30  to  100  tons,  and  6  power  boats  trade  in  the  river.  In  adaitioft 
q^uite  a  fleet  of  oyster  boats,  which  work  the  near-by  beds  of  Delaware  Ba^,  make  the 
nver  their  home  port.  From  the  answers  to  inquiries  sent  out,  the  following  commer- 
cial statistics  of  tne  river  traffic  now  existing  have  been  compiled: 

2,90©  tons  of  salt  hay,  at  $».50 $18, 850 

§00  tons  of  phosphate,  at  $20 10,000 

250  tons  of  soft  coal,  at  $4.50 1^125 

]50toiii»of  hardcoal,  «t$7 l,OSa 

60,000  bvshefa  of  wheat,  at  90 cents .    M,(M 

S.  Rep.  527,  61—2 46 
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75,000  bushels  of  com,  at  70  cents $52, 500 

60,000  baskets  of  tomatoes,  at  20  cents 10, 000 

12,000  cases  of  tomatoes,  at  $1.80 21,  GOO 

3,000  cases  of  pears,  at  $1.50 4,500 

Miscellaneous  mercnandise 41,  dOO 

Oysters 10,000 

225,225 
Estimated  for  Whitehall  Landing 25,000 

250,225 

It  is  estimated  that  there  is  $125,000  worth  of  burliness  at  Cheswold  which  would 
immediately  seek  the  river  as  an  outlet  if  it  was  improved. 

LITTLE   CONTENTNIA   BIVEB,    NOBTH   GABOLINA. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  208, 

Sixty-first  Congress,  second  session.     Following  is  the  letter  of  the 

Chief  of  Engineers  submitting  the  same: 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  December  f ,  1909. 

Sir:  I  have  the  honor  to  submit  herewith,  for  transiuission  to  Congress,  reporta 
dated  April  27  and  October  16,  1909,  by  Capt.  Earl  I.  Brown,  Corps  of  Engineers,  of 

Sreliminary  examination,  with  plan  and  estimate  of  cost  of  improvement,  of  Little 
ontentnia  River,  North  Carolina,  up  to  the  town  of  Ridge  Spring,  authorized  by  the 
river  and  harbor  act  of  March  3, 1909. 

The  district  officer  presents  a  plan  for  improvement  of  the  present  channel  by 
removing  fallen  trees,  logs,  and  snags,  and  cutting  down  and  hauling  back  the  lean- 
ing trees  on  the  banks  at  an  estimated  cost  of  $1,000,  and  $200  annually  for  mainte- 
nance. He  considers  the  improvement  to  this  extent  worthy  of  being  undertaken 
by  the  General  Government,  and  this  opinion  is  concurred  in  by  the  division  engineer. 
Col.  Dan  C.  Kinsman,  Corps  of  Engineers. 

These  reports  nave  been  reviewed  by  the  Board  of  Engineers  for  Rivers  and  Har- 
bors as  required  by  law;  but  for  reasons  stated  in  its  report,  the  Board  is  of  the  opinicm 
that  the  proposed  improvement  is  not  of  sufficient  importance  to  warrant  its  being 
undertaken  as  a  separate,  work,  nor  to  justify  an  original  expenditure  of  $1,000.  It 
considers,  however,  that  small  expenditures  from  time  to  time,  in  connection  with 
snagging  operations  on  Contentnia  Creek,  into  which  the  Little  Contentnia  empties, 
would  be  justified,  and  recommends  that  the  Chief  of  Engineers  be  authorized,  in 
his  discretion,  to  expend  from  appropriations  made  for  improving  Contentnia  Creek 
Buch  amounts  as  in  nis  opinion  may  De  necessary  and  advisable  for  snagging  on  the 
Little  Contentnia.    I  concur  in  the  recommendation  of  the  Board. 

There  are  no  questions  of  terminal  facilities,  development  of  water  power,  or  other 
similar  subjects  which  should  receive  consideration  in  connection  with  this  project. 
Very  respectfully, 

W.  L.  Marshaix, 
CHef  of  Engineers,  U.  8,  Armjf* 

The  Sbcrbtart  of  War. 

LIVINGSTONE   CHANNEL,   DETROIT  RIVER,   MICHIGAN. 

Report  on  a  recent  examination  is  printed  in  House  Document  No. 
676,  Sixty-first  Congress,  second  session.  Following  is  the  letter  of 
the  Chief  of  Engineers  submitting  the  same: 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington,  Febnuary  9, 1910. 

Sir:  I  have  the  honor  to  submit  herewith,  for  tianflinission  to  Confess,  reports 
made  by  a  special  board  of  engineers,  constituted  by  Special  Orders,  rJo.  9,  Office 
Chief  ojf  Engineers,  March  6,  1909,  submitted  October  28,  1909,  on  preliminary  ex- 
amination, and  January  19,  1910,  with  plan  and  estimate  of  cost  of  improvement  in 
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accordance  with  the  following  item  in  the  river  and  harbor  act  approved  March  3, 
1909: 

'*  Livingstone  channel,  Detroit  River,  with  a  view  to  widening  the  same  to  600  feet; 
and  a  board  of  engineers  shall  be  a{>pointed  to  report  upon  the  probable  effect  of  such 
widening  upon  the  depth  of  water  in  Lake  St.  Glair  and  above  the  point  of  such  pro- 
posed widening," 

So  much  of  the  existing  project  for  Detroit  River  ajs  relates  to  Livin^tone  channel 
was  adopted  in  1907,  and  contemplates  dredging  a  channel  west  of  Bois  Blanc  Island 
across  Limekiln  ridge  300  feet  wide  and  22  feet  deep  to  Bar  Point,  and  thence  800 
feet  wide  and  22  feet  deep  to  Lake  Erie,  When  completed,  it  is  to  be  used  by  down- 
bound  vessels  onl^.  In  connection  with  the  prosecution  of  work  under  this  project 
there  has  been  built  a  cofferdam  about  5,800  feet  long  in  the  vicinity  of  Bois  Blanc 
Island. 

The  special  board  concludes  that  the  widening  of  Livingstone  channel  to  600  feet 
is  not  necessary,  but  recommends  that  the  portion  of  the  channel  within  the  coffer- 
dam be  widened  to  450  feet  and  that  a  dike  be  constructed  from  the  lower  end  of  the 
cofferdam  to  Bois  Blanc  Island  to  avoid  injurious  cross  currents,  all  at  an  estimated 
cost  of  $630,000  and  an  annual  maintenance  of  $500.  This  estimate  is  based  on  the 
assumption  that  th^  construction  of  the  dam  will  be  authorized  before  the  completion 
of  existing  contracts  for  wet  excavation  below  the  cofferdam.  The  board  states  that 
the  widening  recommended  will  not  injuriously  affect  the  depth  of  water  in  Lake  St. 
Clair  and  above  the  point  of  the  widening,  and  calls  attention  to  the  fact  that  the  cross 
dike  referred  to  will  be  in  Canadian  waters. 

The  conclusions  and  recommendations  of  the  special  board  are  concurred  in  by  the 
Board  of  Engineers  for  Rivers  and  Harbors  and  oy  me. 

Very  respectfully,  W.  L.  Marshall, 

Chief  of  Engineers,  U.S.  Army. 

The  Sbcbetary  op  War. 

LOS  ANQELES    (wILMINQTON)    HABBOB,   CALIFOBNIA. 

Report  on  a  recent  survey  is  printed  in  House  Document  No. 
768,  Sixtjr-first  Congress,  second  session.  Following  is  the  letter 
of  the  Chief  of  Engineers  submitting  the  same: 

War  Department, 
Oppice  op  the  Chiep  op  Engineers, 

Washington,  Mwrdi,  9, 1910. 

Sir:  I  have  the  honor  to  submit  herewith,  for  transmis^on  to  Congress,  reports 
dated  May  21,  1909,  by  Gant.  Amos  A.  Fries,  Corps  of  Engiueers,  and  January  10, 
1910  (with  map),  by  Lieut.  Chas.  T.  Leeds,  Corps  of  Engineers,  on  preliminary  exami- 
nation and  survey,  respectively,  called  for  b^  the  river  and  hfi^bor  act  approved 
March  3,  1909,  of  Wilmington  Harbor,  California,  with  a  view  to  obtaining  a  ctuuinel 
200  feet  wide  and  20  feet  deep,  beginning  at  the  turning  basin  in  said  harbor,  thence 
in  a  northeasterly  direction  to  the  east  line  of  the  east  basm ;  and  also  a  similar  channel 
beginning  at  said  turning  basin,  thence  in  a  northwesterly  direction  to  the  north 
line  of  the  west  basin. 

Wilmington  has  recently  been  consolidated  with  San  Pedro  and  Los  Angeles,  and 
the  locality  is  now  known  as  Los  Angeles  Harbor. 

Improvement  has  heretofore  been  in  progress  at  the  locality  under  projects  as  follows: 

(a)  Wilmington  Harbor  (inner  harbor)  providing  for  a  channel  400  feet  wide,  20 
feet  deep,  from  the  outer  harbor  to  the  foot  of  the  wharves,  thence  24  feet  deep  between 
harbor  unes  to  and  including  a  turning  basin  1,600  feet  in  diameter  just  below  Mor- 
mon Island,  repairs  to  the  east  jettv,  and  construction  of  a  dike  to  divert  the  waters 
of  the  Los  Angeles  River  from  Wilmington  Lagoon.  Changed  conditions  have  ren- 
dered the  building  of  the  dike  inadvissuble,  and  the  other  work  under  this  project  is 
about  completed. 

(6)  Deep-water  harbor  at  San  Pedro  Bay  (outer  harbor),  providing  for  the  forma- 
tion of  a  harbor  by  the  construction  of  a  breakwater  9,250  feet  long,  about  8,500  feet 
of  which  has  been  completed. 

The  river  and  harbor  act  approved  March  2,  1907,  provided  for  an  examination  of 
Wilmington  Harbor  with  a  view  to  obtaining  an  increased  depth,  report  thereon  being 
printed  in  House  Document  No.  1114,  Sixtieth  Congress,  second  session.  The  j)lan 
of  improvement  therein  presented  contemplates  dredging  to  a  depth  of  30  feet  within 
the  limits  of  the  existing  project,  using  the  present  are(^e  for  the  purpose. 
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The  dlBtrict  officer  presents  a  project  for  further  improvement,  which  contemplatei 
additional  channels,  each  200  feet  wide  and  20  feet  deep,  extending  from  the  turning 
basin  at  the  upper  limit  of  the  present  project,  one  westward  and  northward  to  the 
north  line  of  tne  west  basin  and  the  other  northeastwsutl  to  the  east  line  of  the  east 
basin,  at  an  estimated  cost  of  1330,000  if  done  by  contract  or  $390,000  if  done  by  gov- 
ernment plant,  the  latter  amount  including  $170,000  for  construction  of  a  dredge. 

Provision  is  made  in  the  pending  river  and  harbor  bill  for  prosecuting  the  dO-foot 
project  above  mentioned,  and  if  adopted  there  will  be  no  government  plant  available 
for  dredging  the  20-foot  channels  until  the  completion  of  the  30-foot  channel,  a  period 
of  about  three  years.  Therefore,  if  the  dredging  of  these  20-foot  channels  is  to  be 
undertaken  sooner  than  three  years  from  the  commencement  of  the  30-foot  project, 
the  work  will  either  have  to  be  done  by  contract  or  a  new  government  dreage  wiH 
have  to  be  constructed. 

The  division  en^eer  favors  the  construction  of  a  20-foot  channel  in  the  east  baain, 
and  also  beUeves  it  advisable  to  provide  a  short  channel  30  feet  deep  to  the  west  of 
Mormon  Island,  but  he  does  not  recommend  a  20-foot  channel  in  the  west  baatn, 
believing  that  any  improvement  in  that  basin  should  be  to  a  depth  of  30  feet. 

These  reports  have  been  considered  by  the  Board  of  Engineers  for  Riven  and  Har- 
bors, and  in  report  dated  February  28, 1910,  herewith,  the  Board  states  that  reasonably 
prospective  benefits  are  sufficient  to  justify  the  General  Government  in  undertaking 
this  work,  and  recommends  the  adoption  of  the  project  outlined  by  the  district  officer 
at  an  estimated  cost  of  $390,000.  The  Board  states  that  if  a  depth  of  20  feet  is  pro- 
vided and  experience  demonstrates  a  necessity  for  a  greater  depth,  this  can  be  given 
in  the  future  with  little  or  no  loss  from  the  work  already  done. 

I  concur  in  the  views  and  recommendation  of  the  Board  of  Engineers  for  Rivers 
and  Harbors. 

Very  respectfully,  Frederic  V.  Abbot, 

Acting  Chief  of  Engineert. 

The  Secretary  of  War. 

The  commerce  of  Wilmington  (now  Los  Angeles)  Harbor  has  been  increasing  in 
extent  and  value  for  a  number  of  years,  and  it  appears  that  local  authorities  are  to 
expend  laige  sums  in  the  near  future  in  a  comprehensive  development  of  wharves 
and  terminals,  looking  toward  a  further  increase  in  traffic  and  a  general  expansion 
of  business  at  this  locality.  There  has  been  a  rapid  development  at  Los  Angles 
and  vicinity  in  recent  years,  and  the  steps  being  taken  by  that  city  and  by  pnvate 

Sarties  for  the  betterment  and  extension  of  harbor  facilities  will  probably  assure  a 
ecided  increase  of  commerce  in  the  future. 

Tons. 

Foreign  commerce 15, 596 

Domestic  commerce 1, 122, 777 

Total 1, 138, 373 

MANISTEE   HARBOB,  MICHIGAN. 

Following  is  the  letter  of  the  Chief  of  Engineers  submitting  report 

on  a  recent  survey  printed  in  House  Document  No.  705,  Sixty-first 

Congress,  second  session: 

War  Department, 
Office  of  the  Chief  op  Engineers, 

WaskingtoUj  February  18,  1910. 

Sir:  I  have  the  honor  to  submit  herewith,  for  transmission  to  Congress,  reports 
dated  August  25, 1909,  and  January  7, 1910,  by  Maj.  Charles  Keller,  Corps  of  Engineers, 
on  preliminary  examination  and  survey,  respectively,  called  for  by  the  river  ana 
harbor  act  approved  March  3,  1909,  of  Manistee  Harbor,  Michigan. 

Manistee  Harbor  is  being  improved  by  the  United  States  under  a  project  adopted 
in  1867  which,  as  modifiea  in  1892,  provides  for  a  channel  of  navigable  width  with 
a  depth  of  15  feet,  extending  from  Lake  Michigan  to  Manistee  Lake,  protected  by 
piers  and  revetments  at  the  entrance  The  river  and  harbor  act  approved  Mardii  2, 
1907,  adopted  a  project  for  obtaining  a  uniform  depth  of  18  feet  oy  dredging  to  a 
depth  of  20  feet  below  zero  of  the  gauge,  pier  extension,  revetment,  and  protection 
works.  The  ado|)ted  plan  requirea  that  satisfactory  pledges  be  given  that  certain 
iMivate  and  municipal  work  would  be  completed  within  a  reasonable  time,  that 
land  for  the  improvement  would  be  donated,  and  that  the  United  States  wcMild  be 
protected  from  all  claims  for  damages  arising  from  execution  of  the  project.    These 
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requirements  have  not  been  met  and  no  expenditure  has  yet  been  incuired  on  account 
of  this  modified  project. 

The  district  officer  is  of  opinion  that  the  modified  project  when  completed  will  not 
furnish  adequate  facilities  for  commerce  at  this  harbor,  and  presents  a  plan  for  secur- 
ing an  entrance  300  feet  wide,  with  a  channel  20  feet  deep  below  zero  of  the  gauce 
at  the  entrance  and  between  tne  piers,  and  18  feet  below  zero  and  90  to  126  feet  wide 
from  the  inner  ends  of  the  revetments  to  Manistee  Lake.  This  plan  involves  extension 
of  the  north  pier,  removal  of  the  existing  south  pier,  construction  of  a  new  south  pier, 
and  dredging  the  area  between  the  north  pier  and  the  proposed  new  south  pier,  all  at 
an  estimated  cost  of  $702,000,  the  work  to  oe  provided  lor  under  a  continuing  contract 
with  an  initial  appropriation  of  $300,000.  The  district  officer  recommends  this  project 
on  condition  that  the  city  of  Manistee  or  other  agency  donates  to  the  United  States 
all  land  required  in  connection  with  the  change  in  location  of  the  south  pier  and 
assumes  the  duty  of  improving  and  maintaining  a  channel  18  feet  deep  below  gauge 
zero  (16  feet  at  low  water)  from  Manistee  Lake  to  the  inner  end  of  the  existiug  north 
revetment. 

The  division  engineer,  Col.  W.  L.  Fisk,  Corps  of  Engineers,  is  of  opinion  that  result- 
ing benefits  to  commerce  would  be  incommensurate  with  the  cost  of  this  project,  and 
recommends  only  the  dredging  of  a  channel  18  feet  in  depth  at  low  water  between  the 
present  piers  ana  16  feet  in  depth  through  the  river  to  Manistee  Lake. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  considered  these  reports  as 
required  by  law,  and,  concurring  in  the  views  of  the  division  engineer,  recommends 
the  lesser  project  outlined  above  at  an  estimated  first  cost  of  $25,00^,  and  such  amounts 
for  annual  maintenance  as  experience  proves  necessary. 

It  is  my  opinion  that  the  project  recommended  by  tne  Board  includes  all  work  that 
should  be  undertaken  at  this  time  by  the  Government,  but  that  greater  facilities  will 
probably  have  to  be  provided  at  some  time  in  the  future  under  proper  conditions  as  to 
cooperation  by  the  local  interests. 

Very  respectfully,  W.  L.  Marshall, 

CkUf  of  Engi7uer8y  U.  S,  Army. 

The  Secretary  op  War. 

The  water-borne  traffic  at  this  harbor  has  varied  in  the  last  ten  years  from  356,864 
tons  to  812,259  tons,  the  mean  for  the  ten  years  being  526,956  tons. 

minisceongo  biveB;  new  yobk. 

« 

Following  are  extracts  from  House  Document  No.  79,  Sixtieth 

Congress,  fost  session. 

XlNrTED  States  Engineer  Office, 

New  York  City,  Apnl  f  6,  1907. 

General:  I  have  the  honor  to  submit  the  following  report  of  a  prelimihary  exam- 
ination of  Minisceongo  River^  New  York,  provided  for  in  the  river  and  harbor  act  of 
March  2,  1907,  this  duty  having  been  assigned  me  by  department  letter  of  March  14, 
1907. 

The  river  and  harbor  act  of  1882  provided  for  the  survey  of  this  stream  '^ at  its  outlet 
into  the  Hudson  River,"  and  under  date  of  November  28,  1883,  Col.  John  Newton, 
Corps  of  Engineers,  submitted  plans  and  estimates  for  securing  10  feet  depth  down  to 
Grassy  Point,  by  dredging  and  a  system  of  dikes.  Nothing  was  suggested  about 
securing  deeper  water  in  the  river  itself. 

Under  date  of  October  23,  1902,  Col.  S.  M.  Mansfield,  Corps  of  Engineers,  sub- 
mitted a  report  of  a  preliminary  examination  of  this  stream,  stating  that  in  his  opinion 
it  was  worthy  of  improvement,  and  recommending  a  survey  with  a  view  to  estimating 
the  cost  of  a  channel  8  feet  deep  and  from  80  to  100  feet  wide.  This  recommendation 
having  been  approved  in  the  regular  way,  a  survey  was  made  under  the  direction  of 
Col.  Amos  Stickney,  Corps  of  Engineers,  whose  report  is  dated  December  5,  1903,  and 
contains  estimates  of  cost  of  improvement  based  on  a  channel  9  feet  deep  at  mean  low 
water  and  80  feet  wide.  This  report  was  approved  by  the  Board  of  JEncineers  for 
Rivers  and  Harbors,  the  Chief  of  Engineers,  and  the  Secretary  of  War,  ana  with  tiie 
map  of  survev  contains  all  the  information  needed  to  make  an  estimate  of  cost  for  a 
7-foot  channel  80  feet  wide.« 

The  Minisceongo  is  a  small  tidal  river  emptyin^i^  into  the  Hudson  River  at  Stony 
Point,  about  33  miles  above  New  York  City.    It  is  a  very  crooked  stream,  having  a 

a  These  reports  are  printed  in  H.  Doc.  No.  300,  58th  Cong.,  2d  sess.;  and  at  p.  1069 
of  the  Annual  Report  of  the  Chief  of  Engineers  for  1904. 
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depth  for  much  of  its  length  of  7  feet  at  mean  low  water,  with  reaches  of  deeper  water 
and  a  bar  near  its  mouth  with  less  than  5  feet. 

The  part  that  may  be  considered  navigable  extends  from  the  mouth  to  a  point  about 
1.5  miles  above.  It  is  crossed  near  the  mouth  by  a  bridge,  which  has  two  draw  open- 
ings. Just  below  the  bridge  a  pipe  line,  belonging  to  the  Haverstraw  Water  Company, 
is  laid,  having  over  it  only  6  feet  of  water. 

About  1  mile  above  the  mouth  there  is  a  very  sharp  bend  with  so  short  a  radiua 
that  it  is  not  practicable,  in  my  opinion,  to  excavate  a  suitable  channel  following  the 
course  of  the  stream. 

In  mv  opinion,  the  stream  is  worthy  of  improvement  to  the  extent  of  providing  a 
channel  80  feet  wide  and  7  feet  deen  at  mean  low  water.  This  width  is  about  as 
great  as  the  width  of  the  stream  will  aomit  of,  and  the  depth  as  much  as  can  be  carried 
out  to  deep  water  in  the  Hudson. 

The  brick  barges  are  from  110  to  130  feet  long,  from  28  to  36  feet  wide,  and  draw 
from  5^  to  10  feet,  or  as  much  as  the  depth  of  water  will  admit  of  up  to  10  feet. 

I,  however,  recommend  the  improvement  only  on  condition  that  it  is  made  with  the 
cut-off  at  the  bend,  1  mile  from  the  mouth,  and  that  the  right  of  way  be  secured 
without  cost  to  the  United  States.  The  water  pipe  that  crosses  the  stream  below 
the  bridge  and  near  the  mouth  of  the  river,  and  over  which  there  is  now  6  feet  at  mean 
low  water,  should  be  lowered  4  feet,  so  that  the  bottom  can  be  dredged  to  a  depth 
of  7  feet,  mean  low  water,  without  disturbing  it. 

The  commerce  reported  in  1892  was  as  follows: 

Brick 80,000,000 

Sand cubic  yards. .  12, 000 

Wood cords..  10,000 

Coal tons..  2,000 

Coal  dust do 5, 000 

The  total  commerce  as  reported  at  present  amounts  to  between  170,000  and  175,000 
tons,  nearly  all  of  which  consists  of  brick. 

Very  respectfully,  your  obedient  servant, 

D.  W.  LOCKWOOD, 

Colonel,  Corps  of  Engineerg, 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  C,  May  27,  1907, 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Army. 

The  district  officer  submits  an  estimate  for  the  improvement  of  Minisceongo  River, 
in  the  sum  of  |22,632,  to  provide  a  channel  7  feet  in  depth  at  mean  low  tidfe  and  80 
feet  bottom  width,  extending  for  a  distance  of  about  1^  miles  above  the  mouth. 

The  plan  provides  for  a  cut-off  about  1  mile  above  the  mouth,  the  right  of  way  to 
be  secured  to  the  United  States  free  of  charge,  and  a  pipe  line  crossing  the  river  near 
its  mouth,  with  only  6  feet  of  watet  over  it,  to  be  lowered  to  a  depth  of  10  feet,  also 
without  expense  to  the'  United  States.  No  estimate  is  submitted  for  maintenance, 
but  it  is  believed  this  item  will  be  small. 

Having  compared  the  extent  and  value  of  the  commerce  involved  with  the  cost  of 
the  work,  the  Board  expresses  the  opinion,  concurring  with  the  vietra  of  the  district 
officer,  that  the  improvement  is  one  worthy  of  being  undertaken  by  the  General 
Government  and  in  accordance  with  the  plans  and  conditions  proposed. 

MISSISSIPPI  RIYEB,    BRAINEBD   AND   GRAND  RAPIDS;   MINN. 

Following  is  the  letter  of  the  Chief  of  Engineers  submitting  report 

on  a  recent  survey  printed  in  House  Document  No.  607,  Sixty-first 

Congress,  second  session : 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washingtxm,  January  t8,  1910, 

Sir:  I  have  the  honor  to  submit  herewith,  for  transmission  to  Congress,  reports 
dated  September  1  and  December  18,  1909,  by  Maj.  Francis  R.  Shunk,  Corps  of 
Engineers,  on  preliminary  examination  and  survey,  respectively,  of  Mississippi  River 
between  Brainerd  and  Grand  Rapids,  Minn.,  called  for  by  the  river  and  luu-bor  act 
approved  March  3,  1909. 
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This  stretch  haa  a  channel  length  of  181^  miles  and  an  average  width  of  about  250 
feet,  and  its  improvement  by  snagging  and  removing  bowlders,  etc..  was  incorporated 
in  the  project  for  reservoirs  at  h^dwaters  of  the  Mississippi  River  oy  the  act  of  June 
13,  1902.  No  estimate  of  cost  has  been  adopted  and  no  work  done  since  November, 
1906. 

The  district  officer  submits  a  plan  for  securing  a  fairly  uniform  channel  5}  feet  deep 
at  mean  low  water  in  this  portion  of  the  river,  involving  a  small  amount,  respectively, 
of  dredging,  wing-dam  construction,  and  the  removal  of  snags,  trees,  etc.,  the  cost 
of  the  worK  being  estimated  at  $22,555. 

I  concur  with  tne  district  officer,  the  division  engineer,  and  the  Board  of  Eng^een 
for  Rivers  and  Harbors  that  this  locality  is  worthy  of  further  improvement  in  the 
manner  indicated. 

Very  respectfully,  W.  L.  Marshall, 

Chief  of  BngineerBy  U,  S.  Army. 

The  Secretary  op  War. 

Following  are  extracts  from  the  report  of  the  examination: 

ComTnerce. — Present  conmierce  between  Aitkin  and  Grand  Rapids  is  local,  and  is 
carried  mainly  by  the  steamer  Oriole,  length  107  feet,  width  over  all  22}  feet,  carrying 
capacity  60  tons.  This  boat  serves  about  75  settlers,  taking  their  products  to  market 
and  returning  with  supplies.  During  the  season  of  1908  there  was  carried  about  1,700 
passengers  and,  roughly,  1,500  tons  ofmerchandise,  valued  at  $100,000.  The  products 
of  this  section  are  mainly  agricultural,  but  there  seems  to  be  a  future  possioility  in 
the  extensive  growth  of  hardwood  other  than  for  cord  wood.  The  steam  oarge  Atuu  is 
somewhat  of  a  tramp,  canying  capacitv  about  100  tons.  She  is  at  present  engaged  in 
canying  hardwood  logs  to  a  stave  mill  at  Aitkin.  Several  small  gasoline  launches 
help  at  times  in  carrying  merchandise  and  passengers.  By  far  the  greater  tonnage 
carried  by  this  stretch  of  the  river  is  the  running  of  loose  logs,  poles,  and  pulp  wood, 
of  which  255,000,000  feet,  board  measure,  valued  at  $5,100,000,  passed  aownstream 
during  the  season  1908. 

Manufacturing  plants. — At  Aitkin  there  are  three  sawmills,  two  stave  mills,  and  a 
creamery.  On  the  river  between  Aitldn  and  Grand  Rapids  there  are  four  small  saw- 
mills. There  being  no  manufacturing  plants  at  Grand  Rapids,  business  is  confined 
to  the  supplying  of  the  settlers  with  the  necessities  of  life. 

There  is  a  real  demand  for  navigation  on  this  portion  of  the  Mississippi  River.  The 
settlers  along  the  banks  are  dependent  on  the  boats  for  supplies  and  for  means  of 
setting  their  produce  to  market.  Since  the  work  of  improvement  ceased  in  Novem- 
oer,  1906,  the  river  has  been  steadily  deteriorating,  owing  to  the  accumulation  of  logs 
and  sm^,  erosion  of  the  banks,  etc.  Boats  are  stfll  able  to  use  the  channel,  but  wiw 
increasing  difficulty  from  year  to  year. 

MISSISSIPPI  RIVER,  ST.  PAUL  TO   MINNEAPOLIS;  BONN. 

Report  on  a  recent  examination  is  printed  in  House  Document  No. 
741,  Sixty-first  Congress,  second  session.  Following  is  the  letter  of 
the  Chief  of  Engineers  submitting  the  same: 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington,  March  3, 1910. 

Sir:  The  river  and  harbor  act  of  March  3,  1909,  provides  for  an  examination  of 
"Mississippi  River,  from  Saint  Paul  to  Minneapolis,  with  a  view  to  modification  of 
project  to  provide  for  increased  depth  and  utilizing  the  surplus  water  for  development 
of  power. *^ 

The  duty  of  making  this  examination  was  committed  to  a  special  board  of  officers 
of  the  Corps  of  Engineers,  whose  full  and  comprehensive  report  thereon  I  have  the 
honor  to  submit  herewith  for  transmission  to  Congress. 

The  present  approved  project  for  the  improvement  of  the  Mississippi  River  between 
St.  Paul  and  Minneapolis  provides  for  the  construction  of  2  locks  and  dams  and  for 
securing  a  depth  of  6  feet  at  low  water.  The  depth  originally  projected  was  5  feet  at 
low  water,  but  was  increased  to  6  feet  by  the  river  ana  harbor  act  of  March  2,  1907, 
which  necessitates  some  changes  in  the  original  plans  for  the  locks  and  dams.  Lock 
and  Dam  No.  2  has  been  completed  and  is  now  in  use,  and  Lock  No.  1  has  also  been 
built  but  the  dam  at  the  latter  is  yet  to  be  constructed.  To  secure  the  increased 
project  depth  of  6  feet  it  is  proposea  to  use  flash  boards  at  Dam  No.  2,  to  raise  Dam 
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dfo.  1  about  1  foot,  and  to  construct  an  auxiliary  lock  of  small  lift  below  Lock  No.  I 
ior  use  at  extreme  low  water.  The  board  is  of  the  opinion  that  a  depth  of  6  feet  at  ky«r 
water  is  sufficient  ^r  the  present  needs  of  commerce;  conseauently,  further  modJBcMr 
(ion  of  the  project  mil  be  unnecessary  if  existing  commerce  alone  is  to  be  provided  far. 

The  development  of  water  power,  however,  it  added  to  the  scheme  of  improveoiefit 
•will  necessitate  further  changes  from  the  present  plans,  as  the  two  xlams,  if  completed 
as  or^inally  projected,  with  13-foot  lifts,  will  not  be  adequate  for  this  purpose.  The 
.boarabelieves,  however,  that  by  building  Dam  No.  1  (which  has  not  yet  been  com- 
menced) with  a  lift  of  30  feet,  ample  provision  would  be  made  tor  the  economical  de- 
velopment of  water  power  to  the  extent  of  about  15,000  horsepower.  To  build  such 
A  dam  and  raise  the  lock  would  cost  about  $200,000  more  than  to  complete  the  present 
project  as  planned,  with  a  low  dam  at  Lock  1,  assuming  the  cities  of  St.  Paul  and 
Minneapolifl  grant  flowage  easements  over  their  lands,  and  in  view  of  the  fact  that  the 
cheaper  plan  will,  when  constructed,  carry  out  the  project  adopted  by  Congress  for  a 
6-foot  waterway,  the  board  feels  that  the  legality  of  this  additional  expenditure  by  the 
United  States,  although  affording  improved  facilities  for  navigation,  is  not  free  from 
doubt  in  so  far  as  it  may  be  considerea  as  for  the  purpose  of  water-power  development. 
While  the  board  does  not  recommend  that  the  construction  of  a  single  high  aam  be 
undertaken  by  the  United  States  alone,  it  is  convinced  that  the  change  from  a  low  to 
a  high  dam  would  be  of  great  benefit,  and  that  it  should  be  carried  out  now  in  cooper- 
ation with  State  or  municipal  agencies.  To  this  end  the  board  has  been  in  conference 
with  representatives  of  the  cities  of  St.  Paul  and  Minneapolis,  who  have  expressed  a 
willingness  to  cooperate  with  the  United  States  and  to  bear  the  increased  cost  of  the 
•cheme. 

This  proposition  is  fully  discussed  in  the  report,  and  as  a  result  of  thorou^  consid- 
•eration  the  board  recommends  that  specific  legislation  be  enacted  to  carry  it  out. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  reviewed  the  conclusions  and 
recommendations  of  the  special  board  and  concurs  in  the  proposition  for  municipal 
•cooperation  and  for  the  necessary  legislation  as  advanced  by  said  board,  with  one  or 
•two  minor  exceptions.  It  is  also  of  opinion  that  lowering  the  floor  and  miter  sill  of 
the  existing  lock,  even  at  additional  cost,  is  preferable  to  the  construction  of  an  auxili- 
ary lock.    The  additional  cost  has  been  estimated  at  approximately  $30,000. 

There  is  no  question  that  a  single  dam  with  a  lift  of  approximately  30  feet  would 
'have  many  advantages  over  the  present  system  of  two  Iocks  and  dams.  It  would  give 
a  depth  of  9  feet  at  tSie  head  of  navigation  at  Minneapolis,  which  would  probably  meet 
the  needs  of  all  future  navigation;  it  would  be  easier  and  cheaper  to  main  tarn  and 
operate;  would  provide  better  facilities  for  the  passage  of  vessels;  and  would  create  a 
valuable  water  power  which  could  be  utilized  to  pay  the  cost  of  construction  as  well  as 
of  future  maintenance  and  operation,  and  produce  a  perpetual  surplus  revenue  for  the 
Oovemment. 

Furthermore,  I  am  convinced  that  the  construction  of  such  a  lock  and  dam  by  the 
Government  alone  is  feasible,  practicable,  and  l^al  under  existing  conditions.  It  is 
true  that  the  existing  project  has  been  partially  completed,  and  when  completed  will 
suffice  for  the  present  needs  of  navigation,  but  there  is  no  assurance  that  tnis  project 
will  not  need  considerable  further  enlargement  for  navigation  purposes  within  a  few 
years.  As  a  matter  of  fact,  it  has  already  been  enlarged  once  since  its  original  adop- 
tion, and  no  one  can  say  with  certainty  that  a  depth  of  7,  8,  or  even  9  feet  will  not  be 
actually  demanded  in  the  near  future.  It  is  not  unusual  for  Congress  to  provide  for 
reasonably  prospective,  as  well  as  for  existinc;  commercial  needs,  and  in  many  cases 
where  it  was  not  provided  for  it  would  have  been  wise,  as  well  as  economical,  to  have 
done  so. 

To  make  such  a  change  in  the  project  now  will  entail  an  additional  expense  of 
$230,000,  including  all  flowage  rights  except  those  owned  and  controlled  by  tne  cities 
of  St.  Paul  and  Minneapolis,  and  at  no  time  in  the  future  can  it  be  accomplished  so 
economically.  This  additional  expenditure  can  be  recovered  in  a  short  time  from  the 
utilization  of  the  water  power  which  would  be  incidentally  created.  Moreover,  the 
creation  of  water  power  at  this  locality  would  be  of  special  advantage  to  governmental 
interests  other  than  those  of  navigation.  It  is  understood  that  for  the  Fort  Snelling 
Military  Reservation,  in  the  immediate  vicinity,  the  Government  is  paying  about 
$1^000  annually  for  electric  power  generated  and  furnished  by  private  enterprise, 
and  that  large  sums  are  also  expended  for  similar  service  in  the  various  public  build- 
ings in  the  two  cities  of  St.  Paul  and  Minneapolis.  The  water  power  resulting  from 
the  improvement  could  be  applied  to  meeting  these  expenses,  either  directly,  by 
means  of  a  Government  plant,  or  indirectly,  t£rough  leases  to  municipal  or  private 
corporations;  and,  aside  from  the  question  of  an  improved  navigation,  tiiere  would 
eeem  to  be  no  doubt  of  the  wisdom  of  providing  for  such  expenditures  in  the  manner 
proposed,  nor  of  the  constitutional  power  of  Congress  to  do  so. 
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I  am  coDfltrained  therefore  to  conclude:  (a)  That  from  the  Btandpoint  oi  navigatioa 
sad  other  Federal  interests,  it  would  be  advisable  to  modify  the  existing  project  in 
auch  manner  as,  while  better  serving  those  interests,  wiU  permit  the  cieatian  and 
utilization  of  a  valuable  water  power  which  can  be  applied  to  minimirjng  the  cost  of 

construction;  (5)  that  instead  of  inviting  the  cooperation  of  and  entering  into  con- 
tractual relations  with  any  private  or  mimicipal  corporations  for  the  execution  of  the 
work  (a  policy  which  experience  has  shown  to  be  conducive  to  friction  and  misunder- 
rtaudiug,  and  often  attended  by  serious  complications),  ^e  cost  of  construction  should 
be  borne  by  the  United  States  alone  so  that  the  control  of  the  water  power  will  be 
absolute,  and  it  may  be  used,  leased,  or  otherwise  utilised  as  may  be  most  advan- 
tageous to  interests  of  the  Government. 

To  carry  out  the  foregoing  proposition,  I  recommend  that  Con^ss  make  provision 
for  constructing  a  high  dam  and  modifying  the  present  lock  in  lieu  of  building  a  low 
dam  and  an  auxiliary  lock.  The  cost  of  constructing  a  high  lock  and  dam  will  exceed 
the  cost  of  coinpleting  the  present  project,  modified  as  recommended  by  the  Board  of 
Engineers  for  Kivers  and  Harbors,  as  follows: 

Thirty-foot  lock  and  dam  (including  lowering  floor  and  miter  sill  of  existing 

lock) $200, 000 

Flowage  rights  over  private  lands 80, 000 

Flowage  rights  over  city  lands 100, 000 

From  this  should  be  deducted  the  cost  of  repair  and  reconstruction  of  Lock  and 
Dam  No.  2,  which  will  be  necessary  if  the  present  project  is  adhered  to  and  which  ia 
estimated  at  $50,000.  A  still  further  reduction  may  be  made  by  obtaining  the  ease- 
ment of  flowage  over  city  lands  at  a  nominal  cost.  The  two  cities  of  St.  Paul  and 
Minneapolis  are  deeply  interested  in  the  construction  of  a  high  lock  and  dam,  and  in 
addition  are  naturally  the  most  desirable  lessees  of  any  surplus  power  that  may  be 
created  thereby.  Through  assurances  of  reasonable  and  proper  concessions  to  them 
in  the  matter  of  leasing  such  surplus  power  it  is  thouekt  to  be  possible  to  secure  a 
voluntary  donation  of  the  riffht  of  flowage  over  their  lands.  It  is  therefore  recom- 
mended that  negotiations  to  tnis  end  be  had  with  the  proper  agencies  of  these  munici- 
palities before  resorting  to  condemnation  proceedings,  which  would  be  both  tedious 
and  costly. 

Very  respectfully,  W.  L.  Marshall, 

Chief  of  Engineers,  U.  S,  Army, 

The  Secretary  op  War. 

MISSISSIPPI   RIVER   HEADWATERS. 
CANAL,  LAKE   WINNIBI008HI8H  AND  LEECH  LAKE,  MINNESOTA. 

Following  is  the  letter  of  the  Chief  of  Engineers  submitting  report  on 

a  recent  survey  printed  in  House  Document  No.  363,  Sixty-first 

Congress,  second  session : 

War  Department, 
Ofpice  op  the  Chiep  of  Engineers, 

Washington,  November  18,  1909. 

Sir:  I  have  the  honor  to  submit  herewith  for  transmission  to  Congrees  reports  of 
June  17  and  August  5,  1909,  with  map,  on  preliminary  examination,  with  plan  and 
estimate  of  cost  of  improvement,  autnorized  by  the  river  and  harbor  act  approved 
March  3,  1909,  of  reservoirs  at  headwaters  of  Mississippi  River,  with  a  view  to  an 
equalizing  canal  with  regulating  gates  between  Lake  W  innibigoshish  and  Leech  Lake. 

There  has  been  expended  on  the  reservoir  system  at  the  headwaters  of  the  Mississippi 
River  approximately  $1,500,000.  In  order  to  permit  more  efficient  conservation  and 
distribution  of  the  waters  in  the  reservoirs  by  permitting  the  surplus  waters  of  Lake 
Winnibigoshish  to  be  stored  in  Leech  Lake  and  iised  when  most  needed,  it  is  proposed 
to  connect  these  two  bodies  of  water  by  a  canal  at  an  estimated  cost  of  $61,200.  This 
amount  includes  the  cost  of  construction  of  controlling  works  and  three  bridges  neces- 
sarv  to  be  built  over  the  proposed  canal. 

1  concur  with  the  district  officer,  the  division  engineer,  and  the  Board  of  Engineers 
for  Rivers  and  Harbors  that  this  canal  is  worthy  of  construction  as  a  part  of  the  reservoir 
system  at  the  headwaters  of  the  Mississippi  Kiver. 

Very  respectfully,  W.  L.  Marshall, 

Chief  of  Engineers,  U.  S.  Army. 

The  Secretary  op  War. 

Lake  Winnibigoshish,  having  a  capacity  of  44,000,000,000  cubic  feet,  has  at  times 
been  full,  and  the  water  which  has  at  such  times  run  to  waste  has  subsequently  been 
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needed  for  navigation  purpoees.  Leech  Lake,  on  the  contrary,  with  anominal  capacity 
of  33,000,000,000  cubic  feet,  has  never  been  full  even  in  the  worst  flood  years.  The 
object  of  the  proposed  canal  connecting  these  two  lakes  is  to  remedy  this  undeaunble 
condition  by  permitting  more  efficient  conservation  and  distribution  of  the  water. 

MISSOURI   RIVER  AT  ATCHISON,  EANS. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  700, 
Sixty-first  Congress,  second,  session.  Following  ia  the  report  of  the 
Board  of  Engineers,  in  which  the  Chief  of  Engineers  concurs: 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington^  D.  C,  February  4,  1910. 

Kespectfully  returned  to  the  Chief  of  En^neers,  U.  S.  Army. 

The  district  officer  presents  herein  a  project  for  the  improvement  of  the  Missouri 
River  in  the  vicinity  of  Atchison,  Kans.,  the  object  of  which  is  to  direct  the  channel 
through  the  draw  span  of  the  bridge  at  that  city  and  rectify  the  undesirable  conditiona 
that  Imve  existed  aoove  the  bridge  for  the  past  lew  years,  and  which  at  times  have  been 
so  bad  as  to  threaten  a  total  suspension  of  navigation. 

It  is  proposed  to  train  the  channel  toward  the  bridge  by  means  of  a  system  of  p^- 
meable  dikes.  The  estimated  cost  of  the  project  is  $180,000  if  the  dikes  are  built  of 
timber  pUes,  and  $225,635  if  concrete  piles  are  used.  The  district  officer  is  of  opinion 
that  the  improvement  is  advisable,  but  in  view  of  the  interests  involved  other  than 
those  of  navigation  he  believes  that  one-half  of  the  cost  of  the  work  should  be  boime 
by  those  interests.  The  division  engineer  concurs  as  to  the  advisabilitv  of  the  improve- 
ment, but  suggests  a  modified  plan,  which  he  estimates  would  cost  about  $70,000. 

The  river  at  this  locality  has  been  the  source  of  a  great  deal  of  trouble  for  manv  years, 
and  large  sums  have  been  expended' for  its  improvement  both  by  the  General  uov^n- 
ment  and  by  private  parties.  Various  plans  have  been  tried,  none  of  which  hav^e  been 
entirely  successful.  Experience  here,  as  elsewhere  on  the  Missouri  River,  has  demon- 
strated that  frail  or  temporary  structures  can  not  be  relied  upon. 

In  the  opinion  of  the  Board  the  plan  proposed  by  the  district  officer  is  none  too 
strong,  and  it  recommends  its  general  features  for  adoption.  It  believes,  however, 
that  the  plan  is  too  radical  in  its  encroachment  upon  the  present  channel,  which  it 
attempts  to  force  rather  than  to  guide.  The  Board  has  laia  down  in  red  on  the  map 
accompanying  a  line  of  easier  curvature  for  the  longitudinal  dike,  which  under  con- 
ditions now  existing  would,  in  its  opinion,  be  safer  to  follow.  While  it  recognizes 
that  the  approach  to  the  bridge  b}r  this  line  is  not  auite  so  good  as  by  the  one  proposed 
by  the  district  officer,  work  following  this  line  would  probablv  be  attended  by  a  much 
greater  measure  of  success.  It  is  therefore  recommended  for  present  adoption. 
Altered  conditions  by  the  time  work  is  comn^enced  may  require  a  further  modification, 
and  the  project  should  be  elastic  in  this  respect. 

While  present  conditions  indicate  that  some  saving  would  be  effected  in  the  length 
of  the  cross  dikes,  it  is  believed  to  be  inadvisable  to  undertake  the  rectification  of  the 
river  at  this  point  at  a  less  cost  than  proposed  by  the  district  officer  for  the  timber-dike 
system,  namely,  $180,000.  If  changed  conditions  make  it  possible  to  effect  a  saving, 
it  would  permit  the  use  of  concrete  piles  for  a  part  of  the  work,  and  this  should  be 
authorizea. 

As  explained  by  the  district  officer,  there  is  but  little  through  commerce  on  the 
Missouri  River,  and  the  improvement  of  the  channel  over  so  short  a  reach  at  the  cost 
here  involved  would  not  ordinarily  be  deemed  advisable.  In  this  case,  however,  the 
total  suspension  of  navigation  is  threatened,  and  for  this  reason  the  Board  believes 
the  improvement  should  be  undertaken.  The  principal  trouble  here  is  due  to  the 
existence  of  a  bridge,  and  it  is  manifestly  to  the  mterests  of  the  owners  of  this  bridge 
to  have  the  work  now  contemplated  carried  into  effect. 

The  Board  concurs  with  the  district  officer  in  the  opinion  that  these  or  other  interests 
should  share  in  the  expense  of  the  work,  and  it  recommends  that  it  be  undertaken 
by  the  General  Government  on  condition  that  these  interests  furnish  one-half  the 
estimated  cost.  If  they  are  unwilling  to  do  this,  it  is  recommended  that  steps  be  taken 
to  have  the  bridge  altered  so  as  to  provide  for  safe  navigation  through  it,  and  that  no 
work  of  river  improvement  be  undertaken.  " 

The  district  officer  describes  existing  wharves  and  terminal  facilities,  and  attention 
is  respectfully  invited  to  his  remarks  on  this  subject.  In  compliance  with  the  pro- 
visions of  section  13  of  the  act  of  March  3,  1909,  the  Board  reports  that  there  are  no 
questions  of  water  power  or  other  subjects  so  related  to  the  project  proposed  that  they 
may  be  coordinated  therewith  to  lessen  the  cost  and  compensate  tne  Grovernment  for 
expenditures  made  in  the  interests  of  navigation. 
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MIS80UBI  BIVEB   NEAB   ST.  JOSEPH,  MO. 

Report  of  a  more  recent  survey  than  that  summarized  at  page  606 
is  printed  in  House  Document  No.  760,  Sixty-first  Congress,  second 
session.  Following  is  the  letter  of  the  Chief  of  Engineers  submitting 
the  same: 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Waahingtonj  March  4, 1910. 

Sir:  I  have  the  honor  to  submit  herewith,  for  transmifision  to  Congress,  reports 
dated  May  1,  1909,  and  February  17,  1910,  by  Maj.  Edward  H.  Schulz,  Corps  of  Engi- 
neers, on  preliminary  examination  and  survey,  respectively,  called  for  by  the  river 
and  harbor  act  approved  March  3,  1909,  of  Missouri  River,  at  or  near  Lake  Contrary, 
Missouri,  with  a  view  to  preventinG[  a  diversion  of  the  channel. 

A  report  of  the  conditions  on  the  left  bank  of  the  Missouri  River  near  Lake  Contrarv 
was  made  December  26,  1907,  and  published  as  House  Document  No.  824,  Sixtieth 
Congress,  first  session,  imder  the  title  *' Missouri  River  at  St.  Joseph,  Mo."  The 
report  now  submitted  is  largely  a  review  of  the  previous  one,  with  the  additional 
information  obtained  during  the  past  two  years,  and  as  a  result  of  his  further  inves- 
ti^tion  the  district  officer  renews  his  recommendation  as  set  forth  in  said  document, 
viz,  for  improvement  at  the  locality  by  construction  of  16,500  feet  of  revetment 
between  pomts  A  and  C  shown  on  map  accomi)anying  said  document  at  an  estimated 
cost  of  1150,000,  with  $3,000  annually  for  maintenance.  He  is  of  opinion  that  the 
improvement  is  necessary  in  the  interests  of  navigation,  and  recommends  that  it  be 
done  at  the  expense  of  the  General  Government,  although  various  interests  are 
involved  which  warrant  participation  by  them  in  the  cost  of  the  work.  The  division 
engineer  agrees  with  the  district  officer  that  the  proposed  improvement  is  advisable, 
but  he  states  that  as  this  is  a  case  in  which  real  estate  properties  will  be  benefited 
fuUy  as  much  or  more  than  immediate  navi^tion,  it  is  one  where  the  local  commu- 
nity should  cooperate  under  State,  county,  city,  or  other  direction. 

These  reports  have  been  considered  by  the  Board  of  Engineers  for  Rivers  and 
Harbors,  and  in  its  report  dated  February  28,  1910,  herewith,  the  Board  states  that 
the  improvement  is  advisable.  It  believes,  however,  that  local  interests  at  St. 
Joseph  and  vicinity  will  reap  even  greater  benefits  than  navigation  interests,  and  for 
this  reason  that  such  interests  should  share  in  the  cost  of  the  work.  The  Board  rec- 
ommends therefore  that  the  improvement  be  undertaken  by  the  General  Government 
on  condition  that  one-half  the  estimated  cost  is  borne  by  the  local  interests. 

I  concur  in  the  views  and  recommendation  of  the  Board  of  Engineers  for  Rivers 
and  Harbors. 

Very  respectfully,  W.  L.  Marshall, 

CMef  of  Engineers,  U.  S.  Army. 

The  Secretary  of  War. 

CHANNELS    CONNECTING    MOBILE    BAY    AND    MISSISSIPPI    SOUND,    ALA- 
BAMA. 

The  following  report  of  the  Board  of  Engineers  on  a  recent  survey 
is  concurred  in  by  the  Chief  of  Engineers  and  printed  in  House  Doc- 
ument No.  967,  Sixtieth  Congress,  first  session: 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  C,  April  £7, 1908. 

Respectfully  returned  to  the  Chief  of  Engmeeis,  U.  S.  Army. 

As  stated  in  the  report  on  preliminary  examination,  two  routes  particularly  sue- 

fest  themselves  for  providing  a  navigable  channel  10  feet  deep  connecting  Mobile 
lay  with  Mississippi  Sound.  One  oi  these  routes  is  known  as  Grants  Pass,  which, 
under  authority  given  in  1839  by  the  Wislature  of  Alabama,  wais  improved  by  private 
parties,  who  have  since  chaigea  tolls  for  its  use.  The  other  route  is  known  as  Pass 
aux  Herons,  and  is  nearly,  if  not  quite,  as  favorably  situated  for  commercial  purposes 
as"  the  route  controlled  by  private  interests.  The  physical  conditions  are  so  nearly 
equivalent  that  no  difference  in  the  cost  of  maintenance  of  one  over  the  other  need 
be  considered. 

The  district  officer  states  that  the  purposes  indicated  by  the  act  ordering  this  inves- 
tigation, namely,  the  construction  of  a  channel  10  feet  in  depth  between  the  bodies 
of  water  specified,  can  be  accomplished  by  dredging  to  a  width  of  100  feet  from  the 
10-foot  contour  in  Mobile  Bay,  where  the  bottom  is  somewhat  hard,  to  the  S^-foot 
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contour  in  Miasissippi  Sound,  where  the  bottom  is  soft  mud,  through  1  or  2  feet  of 
which  a  vessel  can  push  without  difficulty.  He  estimates  the  cost  ot  such  a  channel 
following  the  most  uivorable  water  via  Pass  aux  Herons,  at  $49,359.90,  while  a  aimilar 
channel  via  Grants  Pass  is  estimated  to  cost  147,587.80,  both  estimates  including  20 
per  cent  for  contingencies. 

Having  in  mind  the  probable  cost  of  securing  the  risht  of  way  through  Grants  Plui, 
with  its  attendant  litigation  and  delay,  the  Board  believes  that  the  channel  through 
Pass  aux  Herons  would  prove  to  be  the  more  economical  and  advantageous  to  the 
United  States.  Comparing  the  present  and  prospective  commerce  of  the  locality 
with  the  sum  needed  to  secure  tnis  channel,  the  Board  believes  that  the  reguinte 
expenditure  is  justified.  It  therefore  concurs  with  the  district  officer  and  the  division 
engineer  in  recommending  the  construction  of  the  channel  via  Pass  aux  Herons,  as 
proposed  by  the  district  officer,  at  an  estimated  cost  of  149,359.90. 

For  the  Board: 

D.  W.  LOCKWOOD, 

Colonel f  Corps  of  Engineers, 
Senior  Member  of  the  Board. 

Between  1828  and  1830  the  channel  known  as  Pass  aux  Herons  was  partially  dredged 
by  the  Government  through  this  obstructing  shoal,  but  no  other  work  has  been  done 
by  the  United  States  at  this  locality,  although  two  examinations  were  subsecjuently 
made  and  improvements  recommended.  Such  traffic  as  has  followed  this  route 
has  passed  through  the  ^oal  by  way  of  Grants  Pass,  which  is  a  private  channel,  for 
the  use  of  which  tolls  sLre  collected.  The  commerce  passing  between  Mobile  Bay  and 
Mississippi  Sound  during  1906  is  reported  at  63,929  tons,  valued  %t  $631,091.52.  It  is 
stated  thstt  the  private  waterway  through  which  this  commerce  passes  is  of  insufficient 
capacity  to  accommodate  the  traffic  now  seeking  this  route,  and  that  a  substantial 
increase  would  probably  follow  the  opening  up  of  a  deeper  and  more  conmiodious 
channel  through  the  shoal,  available  to  navigation  without  charge. 

NANTICOKE   EIVER,   DELAWARE   AND   MARYLAND. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  674, 
Sixty-first  Congress,  second  session.  Following  is  the  letter  of  the 
Chief  of  Engineers,  submitting  the  same. 

Wab  Department, 
Office  of  the  Chief  of  Enoineers, 

Washington^  February  5,  1910. 

Sir:  I  have  the  honor  to  submit  herewith,  for  transmission  to  Congress,  reports  dated 
June  4, 1909,  and  January  13, 1910,  by  Lieut.  Col.  W.  E.  Craighill,  Corps  of  Engineers, 
on  preliminary  examination  and  survey,  respectively,  called  for  by  the  river  and 
harbor  act  of  March  3,  1909,  of  Nanticoke  River,  Delaware  and  Maryland,  up  to  Mid- 
dleford. 

The  adopted  project  for  the  improvement  of  Nanticoke  River  provided  for  a  channel 
9  feet  deep  at  mean  low  water  ana  100  feet  wide^  increased  to  150  feet  at  sharp  bends  in 
the  channel,  the  improvement  to  extend  to  within  100  feet  of  the  county  bridge  at 
Seaford,  where  it  widens  out  fannshaped.  This  work  has  been  completed,  ana  the 
additional  work  required  is  for  maintenance. 

The  district  officer  states  that  from  the  facts  developed  by  the  survey  he  is  of  opinion 
that  no  modification  of  the  project,  either  in  depth,  width,  or  alignment,  is  necessary 
at  this  time  to  meet  the  rec|^uirements  of  the  commercial  and  other  interests  involved — 
both  present  and  prospective — except  a  slight  widening  of  the  channel  between  the 
bridges  in  the  harbor  at  Seaford,  which  he  estimates  will  cost  |2,860.  In  view  of  the 
exceedingly  small  cost  of  this  improvement  and  the  great  prospective  benefits,  he  rec- 
ommends that  this  modification  be  adopted,  and  in  this  view  tiie  division  engineer 
concurs. 

These  reports  have  been  considered  bv  the  Board  of  Engineers  for  Rivera  and 
Harbors,  pursuant  to  law,  and  the  Boara  concurs  with  the  district  officer  and  the 
division  engineer  in  the  opinion  that  the  needs  of  commerce  do  not  require  or  justily 
an  increase  of  depth  in  this  stream  at  the  present  time,  but  that  the  proposed  widening 
between  the  briages  in  the  harbor  of  Seaford,  at  an  estimated  cost  of  $2,860,  is  advis- 
able in  the  interests  of  commerce  and  navigation,  and  recommends  that  the  existing 
project  be  modified  accordingly. 

I  concur  in  the  opinion  of  the  Board. 

Very  respectfully,  W.  L.  Marshall. 

Chief  of  Engineers,  U.  S.  Army. 

The  Secretary  of  War. 
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The  following  is  an  extract  from  the.  report  of  the  local  officer: 

The  commerce  by  water  (etatistics  furnished  in  part  by  the  Baltimore,  Chesapeake 
and  Atlantic  Railway  Company)  for  the  entire  river  for  the  year  ended  May  1, 
1909,  was  132,842  tons,  valued  at  $7,740,155,  carried  in  3  steamers  and  105  sailing  ves- 
sels and  barges,  having  a  total  tonnage  of  9,737.  The  commerce  is  local  and  consists 
of  lumber,  wood,  melons,  fruit,  berries,  canned  goods,  fertilizer,  coal,  grain,  geneml 
merchandise,  agricultural  products,  poultry  and  live  stock,  fish,  oysters,  new  sailing 
vessels,  and  barges.  The  commerce  of  Sharptown  and  Seaford  by  water  for  this  perioa 
amounted  to  43,904  tons,  valued  at  $2,086,825.  The  commerce  by  rail  for  S^ord, 
which  is  mostly  with  Philadelphia  and  northern  points,  amounted  to  27,880  tons, 
valued  at  $1,663,500,  for  the  same  period,  the  outbound  commodities  being  princi- 
pally oysters,  berries,  melons,  potatoes,  and  lumber.  The  prospective  commerce 
of  the  river  will  be  that  due  to  natural  growth.  Besides  this  there  has  been  a  marked 
improvement  recently  in  the  shipbuilding  and  lumber  business,  due  to  the  construc- 
tion of  extensive  shipyards  and  erection  of  a  large  lumber  and  box  mDl  at  Seaford. 

NEWPOBt  HABBOB,  BHODE    ISLAND. 

The  following  is  from  House  Document  No.  610,  Sixty-first  Congress 
second  session : 

War  Department, 
Officb  of  the  Chief  of  Engineers, 

Waakington,  Jamtary  28, 1910. 

Sir:  I  have  the  honor  to  submit  herewith,  for  transmission  to  Congress,  reports 
dated  April  17  and  December  18,  1909,  with  map,  by  Lieut.  Col.  J.  C.  Sanford,  Corps 
of  Engineers,  on  preliminary  examination  and  siu'\'ey,  respectively,  called  for  by  the 
river  and  harbor  act  approved  March  3,  1909,  of  Newport  Harbor,  Rhode  Island,  with 
a  view  to  the  modification  and  enlargement  of  the  existing  projects  as  indicated  in 
plans  B  and  C  contained  in  House  Document  No.  438,  Fifty-ninth  Congress,  second 
session. 

The  existing  project  for  the  improvement  of  Newport  Harbor  adopted  in  19Q7,  and 
under  which  work  is  now  in  progress,  provides  for  dredging  a  channel  750  feet  wide 
and  18  feet  deep  at  mean  low  water  around  the  southerly  end  of  Goat  Island  and 
northward  through  the  harbor,  for  the  extension  of  the  13-foot  anchorage  area  south- 
ward to  the  harbor  line,  and  for  the  removal  of  Nourmahal  rock. 

The  district  officer  now  submits  three  plans  for  further  improvement,  as  follows: 

(a)  For  dredging  to  a  depth  of  18  feet  all  of  the  area  covered  by  project  C,  including 
certain  rock  removal,  estimated  to  cost  $271,000,  with  |6,000  annually  for  maintenance. 

(b)  For  dredging  as  above,  but  omitting  the  area  on  the  Goat  Island  side  of  the 
18-foot  channel,  which  work,  for  reasons  given,  the  district  officer  believes  inadvisable. 
He  estimates  the  cost  at  1247,000,  with  $5,000  annually  for  maintenance. 

(c)  For  improvement  as  in  (6)  modified  by  provioing  a  curved  junction  oi  the 
project  line  on  the  south  with  the  18-foot  channel  on  the  east  of  Goat  Island  and 
omitting  the  rectangular  area  at  the  north  end  of  the  harbor  on  the  city  side  which 
contains  the  rock  and  which,  on  account  of  the  large  cost  for  its  removal  as  compared 
with  the  benefits  to  be  derived,  should,  in  the  opinion  of  the  district  officer,  be  omitted. 
The  estimated  cost  of  this  plan  is  $233,000,  with  $5,000  annually  for  maintenance. 

The  district  officer  recommends  for  adoption  the  project  last  described,  and  the 
division  engineer  concurs  in  the  recommendation  of  tne  district  officer,  except  in  the 
omission  of  the  area  on  the  east  side  of  Goat  Island.  He  believes  that  this  snould  be 
included  in  the  area  to  be  dredged,  so  as  to  enlarge  the  harbor  as  much  as  possible. 

The  Board  of  Engineers  for  River  and  Harbors  concurs  in  the  opinion  that  the 
locality  is  worthy  oifurther  improvement  and  recommends  that  the  existing  project 
be  modified  so  as  to  include  all  the  dredging  to  a  depth  of  18  feet  contemplated  in 
project  C  (H.  Doc.  No.  438,  59th  Cong.,  2d  sess.),  excepting  that  on  the  east  side  of 
Goat  Island  and  that  on  the  Newport  city  side  of  the  narbor  north  of  the  line  Y-Z 
diown  on  the  map,  at  a  cost,  as  estimated  by  the  dffitrict  officer,  of  $233,000. 

Attention  is  invited  to  the  remarks  of  the  Board  relative  to  the  recommendations 
of  the  district  officer  in  regard  to  additional  wharf  facilities  which  he  deems  necessary 
for  the  full  use  of  the  proposed  improvement  of  the  harbor. 

I  concur  in  the  recommendation  of  the  Board. 
Very  respectfully, 

W.  L.  Marsball, 
Chief  of  Engineers f  U,  8.  Army. 


734  APPENDIX  TO  BIVEK  AKD  HABBOB  BII4L. 

The  following  is  from  the  report  of  the  Board: 

The  Board  invitefi  attention  to  the  remarks  and  recommendations  of  the  district 
officer  in  regard  to  additions^,!  public  wharf  focilities  he  deems  necessary  for  the  full 
use  of  the  proposed  improvement  of  the  harbor.  Section  13  of  the  act  of  March  3, 
1909,  falls  tor  **8uch  data  as  it  may  be  practicable  to  secure  regarding  *  ♦  *  the 
establishment  of  terminal  and  transfer  facilities/'  but  as  it  is  not  understood  that 
Congress  has  as  yet  adopted  the  policy  of  making  river  and  harbor  improvements  con- 
ditional upon  the  existence  or  tne  establishment  of  public  wharves,  the  Board  does 
not  wish  to  recommend  at  this  time  that  this  locality  be  required  to  make  the  improve- 
ments suggested. 

The  local  imports  and  exports  for  the  calendar  year  1908.  including  transshipment 
to  the  railroad  of  freight  brought  by  water,  amounts  to  aoout  202,530  tons,  with  a 
value  of  about  $9,246,164.  Of  this  amount,  about  118,000  tons  is  coal,  of  which  about 
three-fourths  is  anthracite.  All  the  coal  is  brought  from  New  York  Bay  points  on 
barges  and  schooners,  much  the  larger  part  being  on  barges;  but  all  of  these  veaseb 
are  necessarily  of  light  draft,  as  vessels  drawing  more  than  about  12  feet  can  not  reach 
the  wharves  at  all  times.  These  light-draft  vessels  are  uneconomical  as  compared  with 
the  larger  ones  and  are  becoming  scarce  and  difficult  to  obtain,  the  tendency  in  con- 
struction being  toward  larger  vessels. 

NOBrOLK  HABBOB  AND  APPBOACHES,  AND  NEWPOBT   NEWS,  VA. 

Summary  of  House  Document  No.  551,  Sixty-first  Congress,  second 
session,  is  printed  in  this  report,  page  184.  Report  on  a  recent  survey 
is  printed  m  House  Document  No.  550,  Sixty-first  Congress,  second 
session.  Following  is  the  report  of  the  Board  of  Engineers,  in  which 
the  Chief  of  Engineers  concurs: 

Board  of  Engineers  for  Bivers  and  Harbors, 

WaahingUmy  D.  C.j  January  3,  1910. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

The  existing  project  for  the  improvement  of  the  channel  through  Newport  News 
Middle  Ground  bar,  adopted  by  the  act  of  June  13,  1902,  and  completed  in  1905,  pro- 
vides for  a  depth  of  30  feet  and  a  width  of  500  feet.  The  present  investigation  was 
ordered  with  a  view  to  providing  a  depth  of  35  feet  through  tnis  bar,  and  in  the  within 
report  on  a  survey  of  the  locahty  the  district  officer  submits  three  plans  for  accom- 
phshing  the  contemplated  improvement. 

Projects  Nos.  1  and  2  are  for  channels  of  the  prescribed  depth  and  widths  of  500 
feet,  the  former  having  four  tangents  and  the  latter  five  tangents.  Channel 
No.  3  is  located  north  of  the  Newport  News  Middle  Ground  light,  and,  because  this 
channel  is  straight  and  easy  to  follow,  a  width  of  400  feet  has  been  deemed  sufficient. 
The  estimated  costs  are  $457,800,  $456,000,  and  $465,000,  respectively.  Wliile  Chan- 
nel No.  3  is  a  little  more  expensive  than  the  other  two,  the  district  officer  believes 
that  its  superior  advantages  more  than  offset  the  difference  in  cost,  and  in  this  view 
the  Board  concurs. 

The  commerce  of  Newport  News  is  large  an(l  important,  being  reported  as  amounting 
in  1907  to,  6.379,617  tons.  It  appears  that  the  capacity  of  the  existing  30-foot  channel 
has  been  fully  utilized,  and  it  seems  certain  that  the  provision  of  the  deeper  channel 
now  proposed  wiU  result  in  the  use  of  a  greater  numoer  of  deep-draft  vessels,  with 
attendant  advantage  to  commerce  and  to  tne  general  public.  After  due  consideration 
of  all  the  facts  avauable,  the  Board  concurs  with  the  aistrict  officer  in  the  opinion  that 
it  is  advisable  for  the  United  States  to  undertake  the  construction  of  a  channel  35  feet 
deep  and  400  feet  wide  at  mean  low  water,  in  accordance  with  project  No.  3  submitted 
within,  at  an  estimated  cost  of  $465,000,  provided,  however,  tnat  a  similar  deepening 
of  the  entrance  channel  to  Hampton  Roads,  recommended  in  the  Board's  indorse- 
ment of  this  date  on  the  report  01  a  survey  of  Norfolk  Harbor,  be  also  approved,  this 
deepening  being  essential  to  the  utilization  of  the  contemplated  channel  across  New- 
port News  Middle  Ground. 

The  district  officer  has  given  preliminary  consideration  to  the  question  of  terminals, 
and  states  that  he  proposes  to  give  further  study  to  this  matter,  and,  at  a  later  date, 
to  submit  a  report  emoodying  any  recommendations  which  it  may  then  seem  well  to 
make.  In  compliance  with  section  13  of  the  act  of  March  3,  1909,  the  Board  reports 
that  there  are  no  questions  of  water  power  involved  at  this  locality,  and  in  its  opmion 
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there  are  no  other  subjects  so  related  to  the  project  herein  recommended  that  they 
could  be  advantageously  coordinated  therewith  in  the  interests  of  commerce  and 
navigation. 
For  the  Board:  Wu.  T.  Rossell,     ' 

Colonel f  Corj>8  o/EnfftneerSf 
Senior  Member  of  the  Board, 

CHANNEL    FBOM    THE    INLAND    WATERWAY    BETWEEN    NORFOLK    AND 
BEAUFORT  INLET  TO  THE   TOWN   OF   BEAUFORT,    N.    O. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  511, 
Sixty-first  Congress,  second  session.  The  following  report  of  the 
Board  of  Engineers  is  concurred  in  by  the  Chief  of  Engineers : 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington^  D.  C,  December  21, 1909. 

Respectfully  returned  to  the  Chief  of  Enffineers,  U.S.  Anny. 

Estimates  are  eubmitted  within  for  botn  channels  under  consideration  for  widths 
of  60  feet,  as  specified  in  the  act,  and  also  for  widths  of  100  feet,  the  latter  being 
deemed  advisaole  by  the  district  officer  and  the  division  engineer.  There  are  two 
possible  routes  for  the  upper  channel,  one  joining  the  inland  waterway  at  the  second 
angle  above  Morehead  City,  the  other  at  the  third  an^le. 

For  reasons  given,  the  aistrict  officer  recommenos  as  advisable  only  the  channel 
leading  toward  the  north,  known  as  Gallants  channel,  and  he  selects  the  one  entering 
the  inland  waterway  at  the  second  angle.  The  division  engineer  is  of  opinion  that 
neither  channel  is  worthy  of  improvement  by  the  United  States,  but  that  if  anything 
is  done  the  southerly  or  Bulkhead  channel  should  be  chosen. 

The  commerce  to  be  a£fected  by  the  proposed  improvement  is  not  at  present  exten- 
sive, but  the  completion  of  the  waterway  m>m  Pamlico  Sound  to  Beaufort  will,  how- 
ever tend  to  increase  inland  traffic  with  Beaufort,  and  the  Board  believes  that  this  will 
add  to  its  importance  sufficiently  to  justify  the  United  States  in  constructing  one  of 
the  channels  now  under  consideration. 

Interested  parties  were  given  an  opportunity  of  presenting  their  views  to  the  Board. 
A  number  oi  communications  have  been  received,  and  on  December  13,  1909,  a 
hearinff  was  held  in  the  office  of  the  Board  which  was  attended  by  Hon.  F.  M.  Simmons, 
United  States  Senator,  Hon.  C.  R.  Thomas,  Member  of  Congress,  and  a  d election  of 
citizens  of  Beaufort.  Those  interested  desire  the  improvement  of  both  channels, 
but  they  appear  to  be  unanimously  in  favor  of  the  upper  or  northerly  channel  if  only 
one  is  deemed  worthy  of  improvement. 

Based  upon  all  information  now  available,  the  Board  has  arrived  at  the  conclusion 
that  the  commercial  and  navigation  interests  involved  are  sufficient  only  to  justify 
the  improvement  of  one  of  the  channels  under  consideration  and  that  these  interests 
will  be  best  served  by  the  northerly  channel.  It  believes  further  that  the  channel 
entering  tiie  inland  waterway  at  the  third  angle  should  be  chosen  in  the  interests  of 
economy  of  maintenance. 

The  wording  of  the  act  indicates  that  Congress  had  in  mind  a  channel  width  of  60 
feet,  and  the  Board  is  of  opinion  that  if  such  a  channel  is  properly  marked  it  can  be 
successfully  followed  by  tne  class  of  vessels  that  will  use  this  waterway.  Moreover, 
it  will  be  entirely  practicable  to  widen  it  if  it  should  be  found  advisable  in  the  future 
to  do  so.  The  district  officer  estimates  the  cost  of  this  channel  at  127,676.  He  esti- 
mates the  cost  of  maintaining  the  channel  entering  the  inland  waterway  at  the  second 
angle  at  $1,500  annually.  That  amount  should  maintain  the  channel  entering  at  the 
third  angle  more  effectually. 

In  view  of  the  foregoing,  the  Board  recommends  the  improvement  of  the  upper 
channel  10  feet  deep  and  60  feet  bottom  width,  by  the  route  entering  the  inland 
waterway  at  the  third  angle,  at  a  first  cost  of  $27,676,  and  $1,500  thereafter  for  main- 
tenance. 

In  compliance  with  the  provisions  of  section  13  of  the  act  of  March  3,  1909,  the 
Board  reports  that  there  are  no  questions  of  terminal  facilities,  water  power,  or  other 
subjects  so  related  to  the  project  proposed  Uiat  they  may  be  coordinated  therewith 
to  lessen  the  cost  and  compensate  tne  Government  for  expenditures  made  in  the 
interests  of  navigation. 

For  the  Board:  Wm.  T.  Rossell, 

Colonel f  Corm  of  Engineers, 
Senior  Member  of  the  Board. 

The  commerce  of  Beaufort  Harbor  for  the  year  1898  amounted  to 
46,178  tons,  valued  at  $2,136,000. 
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KOBFOLK-BEAtrPORT  INLET  WATERWAY,  YIBGINIA  AND  NORTH  CAROLINA. 

The  following  is  from  House  Document  No.  84,  Fifty-ninth  Con- 
gress, second  session: 

War  Department, 
Oftige  of  the  Chief  o#  Engineers, 

WdshingUmf  September  g7,  2906. 

Sir:  Under  authority  conferred  bv  joint  resolution  of  Congreee  approved  June  30, 
1900,  I  have  the  honor  to  submit  nerewith  for  transmission  to  the  Public  Printa- 
report  of  May  9,  1906,  with  map,  bv  a  special  Board  of  Engineers  on  examination  and 
survey  authorized  by  section  9  of  tne  river  and  harbor  act  approved  March  3,  1905,  as 
follows: 

*' Inland  waterway  from  Norfolk,  Virginia,  to  Beaufort  Inlet,  North  Carolina,  with 
a  view  to  obtaining  a  channel  of  a  depth  ci  ten  and  twelve  feet,  respectively,  upon 
the  most  advantageous  route  between  the  points  named.  Such  examination  &nd 
survey  shall  be  made  by  a  board  ol  engineer  officers  detailed  by  the  SecreCxry  of 
War,  and  they  shall  report  upon  the  character  and  probable  cost  of  any  private  water- 
ways which  It  may  be  desirable  to  acquire  in  connection  with  or  as  a  port  of  the 
proposed  improvement." 

This  Board  was  composed  of  Lieut.  Col.  Smith  S.  Leach,  Capt.  (now  Maj.)  0.  A.  P. 
Flaeler,  and  Capt.  G.  P.  Howell,  all  of  the  Corps  of  Engineers,  and  the  inveetigatina 
made  by  it  is  supplementary  to  that  with  a  view  to  the  construction  of  a  channel  not 
less  than  16  feet  in  depth  between  the  same  terminal  points,  authorized  by  the  ixver 
and  harbor  act  of  June  13, 1902,  report  on  which  is  printed  in  House  Document  No.  563, 
Fifty-eighth  Congress,  second  session  (also  Annual  Report  of  the  Chief  of  Engineen 
for  1904,  p.  1387). 

The  object  of  the  present  investigation  is  specifically  stated  in  the  item  of  law  above 
quoted,  and  the  Board  has  addressed  itself  to  a  consideration  of  the  objects  therein 
mentioned  J  making  use  of  the  data  furnished  by  the  previous  examination  and  8urvf>T. 
Attention  is  respectfully  invited  to  the  conclusions  of  the  Board  as  sammarised  m 
the  closing  paragraphs  of  its  report. 

As  required  by  law,  this  report  has  been  referred  for  review  and  recommendation 
by  the  Board  of  Engineers  for  Rivers  and  Harbors  connected  with  this  Office.  The 
report  of  this  latter  Board  is  embodied  in  a  separate  paper  herewith,  dated  June  29, 
1906,  and  its  findings  are  as  follows: 

''  The  Board  recommends  the  adoption  of  the  project  outlined  by  the  special  Boazd 
to  secure  an  inland  waterway  12  feet  in  depth  between  Norfolk,  Va.,  and  Beaufort 
Inlet,  North  Carolina,  at  a  cost  of  $2,900,425,  plus  the  cost  of  the  Albemarle  and 
Chesapeake  Canal;  but  in  case  the  said  private  waterway  can  not  be  purdiased  for 
a  sum  not  exceeding  $500,000,  it  recommends  for  the  upper  stretch  the  new  cut  via 
Cooper  Creek,  making  the  total  estimated  cost  $3,378,055.  The  Board  agrees  with 
the  special  Board  that  the  maintenance  of  the  proposed  waterway  is  impracticable 
under  the  contract  system,  and  that  it  should  be  carried  on  by  the  continuoos 
operation  of  a  plant  owned  by  the  Government,  the  estimate  for  which  is  placed  at 
$290,000  for  first  cost  and  $73,000  thereafter  for  annual  operation." 

1  concur  in  the  views  and  recommendations  of  the  Board  of  Engineers  for  Rivers 
and  Harbors. 

Very  respectfully,  A.  Mackenzie, 

Brig.  Oen.,  Chief  of  Engineerty  U.  S,  Armf^. 

Hon.  Wm.  H.  Taft, 

Secretary  of  War, 

OUACHITA  RIVER,  ARKANSAS. 

Untted  States  Engineer  Office, 

Vickshitrg,  Miss.,  October  19, 1909. 

Sir:  Your  letter  of  16th  instant  has  been  received,  in  which  yoa  make  inquiry 
in  reference  to  report  on  the  stretch  of  Ouachita  River  from  Camden  to  Arkadelpfaoa, 
and  the  action  taken  thereon  by  the  Board  of  Engineers  for  Rivers  and  Harbozs. 

In  reply  thereto  will  say  that  the  following  is  a  copy  of  the  action  taken  by  the 
Board  of  Engineers  in  reference  to  the  report,  and  which  gives  a  brief  summary  of  the 
matter: 

''The  Ouachita  River  is  now  being  improved  by  the  United  States  under  a  project 

Sroviding  for  the  construction  of  9  locks  and  movable  dams,  to  afford  a  navifi&ble 
epth  of  6^  feet  from  the  mouth  of  Black  Rifver,  La.,  to  a  point  10  miles  above  Cam- 
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den,  Ark.,  a  total  distance  of  360  miles.    The  present  investigation  was  ordered  with 
a  view  to  extendiiuj  navigation  from  Camden  to  Arkadelphia. 

**  The  district  omcer  states  that  between  these  two  ix)ints,  the  slope  is  steep,  the 
current  is  swift,  numerous  ^vel  shoals  exist,  and  many  trees  have  caved  into  the 
chumel;  but  there  is  sufficient  water  for  the  navigation  of  light-draft  boats  when 
the  stage  at  Camden  is  from  10  to  15  feet,  or  generally  from  December  to  May. 

'*  From  the  facts  presented  it  appears  that  a  radical  improvement  of  the  stream  by 
locks  and  dams  similar  to  that  below  Camden  would  require  an  expenditure  whoUv  out 
of  proportion  to  the  benefits  to  commerce  and  navigation  which  might  reasonably  be 
expected  therefrom.  The  district  officer  is  of  opinion,  however,  that  the  reach  under 
consideration  is  worthy  of  improvement  to  the  extent  of  removing  snags,  leaning  trees, 
and  similflJT  obstructions.  Tne  Board  concurs  in  this  view  and  recommends  tnat  an 
estimate  of  cost  for  this  work  be  called  for. 

''  The  district  officer  states  that  in  this  reach  there  are  no  cases  where  questions  of 
coordinate  development  for  navi^tion  and  water  power  arise.  It  appears,  however, 
that  about  10  miles  northwest  of  Hot  Springs^  Ark.,  or  about  60  miles  above  Arkadel- 
phia, at  a  point  on  the  Ouachita  River,  there  is  a  favorable  location  for  the  construction 
of  a  dam  which  would  impound  a  large  volume  of  water,  which,  it  may  be,  could  be 
80  controlled  as  to  lessen  flood  heights,  to  some  extent  improve  navigation  on  the  reach 
now  under  consideration,  possibly  render  the  construction  of  locks  below  Camden 
unnecessarv,  and  incidentally  develop  water  power,  available  in  inverse  ratio  to  the 
demands  of  navi^tion  upon  the  impounded  water. 

*'  How  far  the  development  of  this  water  power  and  its  utilization  for  industrial  and 
commercial  purposes  can  be  coordinated  with  improvement  of  the  Ouachita  below 
Arkadelphia,  and  even  below  Camden  (though  the  improvement  of  this  latter  section 
of  the  nver  is  not  under  immediate  consideration),  so  as  to  lessen  the  cost  of  this 
improvement  or  compensate  for  past  expenditures  thereon,  can  only  be  determined 
by  a  survey,  by  which  would  be  determined  the  cost  of  the  development,  including 
tiie  extent  of  damages  due  to  flooded  areas,  the  demand  for  and  the  value  of  the  water 
power  created,  and  the  extent  of  local  or  other  cooperation  in  carr3ring  out  the  work. 
While  it  does  not  seem  probable  that  the  United  States  would  be  justified  in  assuming 
lai*ge  expenditures  toward  such  a  project,  this  locality  is  reported  as  offering  especially 
favorable  opportunity  for  such  a  development,  and  in  the  opinion  of  the  Board  this 
question  should  be  investigated  in  compliance  with  section  13  of  the  act  of  March  3» 
1909. 

*'  The  Board  therefore  recommends  that  a  survey  be  authorized  with  a  view  to  deter- 
mining the  advisabilitv  of  developing  water  power  as  above  referred  to;  and  that  esti- 
mates of  cost  of  such  aevelopment,  and  of  improving  the  river  between  Camden  and 
Arkadelphia  without  such  development,  be  prepared." 

Complying  with  this  action  an  estimate  of  $10,000  has  been  made  by  me  as  the  cost 
of  removmg  snags  and  obstructions  from  the  channel,  cutting  trees  along  the  banks, 
etc.,  and  also,  in  accordance  with  mv  recommendation,  an  allotment  has  been  made  for 
a  survey  of  ihe  site  of  the  location  for  constructing  a' dam  about  10  miles  northwest  of 
Hot  Springs.  A  party  is  at  present  in  the  field  making  this  survey. 
Very  respectfully, 

Clabke  S.  SHrrH, 
Captain f  Corps  of  Engineers. 

Hon.  Minor  Wallace,  M.  C., 

Magnolia,  Ark, 

PLATTSBUBG  HARBOB^  NEW   YOBK. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  759, 

Sixty-first  Congress,  second  session.     Following  is  the  letter  of  the 

Chief  of  Engineers  submitting  the  same: 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  March  d,  1910. 

Sir:  I  have  the  honor  to  submit  herewith,  for  transmisBion  to  Confi;re8s,  reports  dated 
July  7,  1909,  and  January  12,  1910,  by  Lieut.  Col.  Edward  Burr,  Corps  of  Engineers, 
on  preliminary  examination  and  eiu-vey,  respectively,  called  for  by  the  river  and 
harbor  act  approved  March  3,  1909,  of  Plattaburg  Harbor,  New  York. 

This  harbor  has  been  improved  by  the  United  States  under  a  project  which  contem- 
plated tJie  construction  of  a  breakwater,  dredging  the  shoal  between  the  breakwater 
and  the  wharves.  »nd  revetment  of  the  beach  in  front  of  the  United  States  reservation 
S.  Rep.  627,  61-2 i7 
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at  Plattsburg  Barracks.  The  breakwater  has  been  constructed  aa  projected,  1,565  feet 
long,  but  the  revetment  of  the  beach  has  not  been  undertaken,  since  the  object  sou^t 
can  be  obtained  more  economically  by  periodical  dredging  in  the  harbor.  The  dredg- 
ing heretofore  done  has  been  in  maintenance  of  the  channel  in  front  of  the  wharves  to 
a  aepth  of  9  feet  below  lake  level. 

The  district  officer  presents  a  plan  for  improvement  which  includes  repairing  th« 
breakwater,  dredging  areas  not  heretofore  aredged,  and  redredging  the  channel  in 
front  of  the  wharves  as  shown  on  the  map,©  with  a  view  to  providing  a  depth  of  9  feet 
at  low  lake  level,  all  at  an  estimated  cost  of  $25,500,  with  |2,000  annually  for  maint^ 
nance  after  completion  until  such  time  as  radical  repairs  to  the  breakwater  become 
necessary. 

The  division  engineer  concurs  with  the  district  officer  in  the  opinion  that  this  har- 
bor is  worthy  of  improvement,  but  he  recommends  that  the  project  provide  for  an 
ultimate  depth  of  12  feet  and  the  Secretary  of  War  be  authorized  to  expend  any 
appropriations  made  for  this  project  in  such  manner  and  for  such  work  as  would  b« 
required  to  provide  for  the  needs  of  commerce  best  when  the  appropriation  is  available. 

These  reports  have  been  considered  by  the  Board  of  Engineers  for  Rivers  and  Har- 
bors, and  m  its  report  dated  January  31,  1910,  the  Board  expresees  the  opinion  that 
this  harbor  is  worthy  of  improvement  by  the  General  Government  in  the  manner 
indicated  by  the  district  officer  at  a  cost  of  $25,500  and  $2,000  for  maintenance  after 
completion. 

I  concur  in  the  opinion  of  the  Board. 

Very  respectfully,  W.  L.  Marshall, 

Chief  of  Engineers f  U.  S.  Army. 

The  Secretary  of  War. 

Plattsburg  Harbor  is  one  of  the  three  most  important  ports  on  Lake  Champlain,  the 
other  two  being  Burlington,  Vt.,  and  Whitehall,  N .  Y.  Besides  having  a  considerable 
commerce  of  its  own  it  is  a  port  of  call,  and  to  a  certain  extent  of  refuge,  for  the  gen- 
eral traffic  bound  through  the  lake  from  Canadian  to  American  ports.  The  commerce 
of  Uie  harbor  has  exceeded  250,000  tons  per  annum  since  1902,  no  reliable  statistics 
being  available  between  1895  and  1902.  The  commerce  during  the  calendar  year 
ending  December  31,  1908,  was  253,429  tons,  of  which  nearly  90  per  cent  was  genezml 
piercluuidise. 

ShipmenU  and  receipts. 
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PROVINCETOWN   HARBOR,  MASSACHUSETTS. 

Following  is  the  letter  of  the  Chief  of  Engineers,  submitting  report 
on  a  recent  survey,  printed  in  House  Document  No.  821,  Sixty-nrst 
Congress,  second  session: 

War  Department, 
Office  of  the  Chief  of  ENOiNEBRe, 

Washington,  March  tS,  2910. 

Sir:  I  have  the  honor  to  submit  herewith,  for  transmiaBion  to  Congreee,  reports 
dated  July  6,  1909,  and  February  18,  1910,  with  map,  by  Lieut.  Col.  Edward  Burr, 
Corps  of  Engineers,  on  preliminary  examination  ana  survey,  respectively,  called  for 
by  the  river  and  harbor  act  approved  March  3,  1909,  of  Provincetown  Harbor,  Mas- 
sachusetts, with  a  view  to  the  protection  thereof. 

Work  has  been  prosecuted  by  the  General  Government  at  this  locality  since  1826. 
Dikes,  groins,  ana  other  sand-catching  devices  have  been  constructed  in  an  effort 
to  arrest  the  erosion  and  promote  the  accretion  of  the  barrier  of  beach  and  sand  dunes 
which  protects  and  preserves  the  harbor. 

The  district  officer  now  submits  a  plan  for  further  improvement  by  the  construction 
across  House  Point  Island  flats,  from  Stevens  Point  to  Wood  End,  of  a  rubblestone 


o  Not  printed. 
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dike  5  feet  wide  at  the  top,  15  feet  above  mean  low  water;  also  a  300-foot  extension  of 
the  Long  Point  beach  protection  and  bringing  it  up  to  grade  where  necessary,  ail  at 
ftn  estimated  cost  of  $140,000. 

I  concur  with  the  district  officer,  the  division  engineer,  and  the  Board  of  Engineers 
for  RiverB  and  Harbors  that  this  locality  is  worthy  of  further  improvement  by  the 
General  Government  in  the  manner  indicated. 

Very  respectfully,  Frederic  V.  Abbot, 

Acting  CkUf  of  Engineers. 
The  Secretary  of  War. 

The  following  is  from  the  report  of  the  local  engineer: 

The  commerce  of  Provincetown  is  not  large  and  in  recent  years  has  run  from 
27,000  to  30,000  tons  per  annum.  The  harbor  is  of  importance  mainly  as  an  anchorage 
and  a  harbor  of  refuge,  and  in  this  respect  the  value  is  so  great  as  to  warrant  the  taking 
of  such  steps  as  may  be  neceseary  for  its  preservation.  The  number  of  vessels  passing 
around  Cape  Cod  is  estimated  to  be  greater  than  50,000  per  annum  ^Annual  Kepoit 
of  the  Chief  of  Engineers  for  1904,  p.  963),  of  which  4,000  are  reported  to  seek  shelter 
in  this  harbor.  Vessels  boimd  around  the  cape  to  and  from  northern  New  England 
ports  find  no  port  nearer  than  Boston,  40  miles  to  the  northwest,  and  Vineyard  Haven, 
nearly  100  miles  to  the  southward.  The  harbor  furnishes  shelter  in  all  weathers  ana 
has  depths  sufficient  for  all  classes  of  vessels;  but  its  prircipal  importance  is  to  small 
coasting  vessels  and  to  the  fishing  fleet,  Georges  Bank  being  but  115  miles  distant  to 
the  eaetward.  To  my  mind  there  is  no  question  as  to  the  advisability  of  undertaking 
such  works  as  may  be  necessary  for  the  preservation  of  the  harbor.  The  only  question 
is  as  to  the  best  method  for  securing  that  end. 

I  am,  therefore,  of  the  opinion  that  Provincetown  is  worthy  of  improvement  by 
the  United  States  in  the  interest  of  general  commerce  and  with  a  view  to  its  protection 
by  preserving  the  point  of  Cape  Cod  that  incloses  it. 

REDWOOD   CRKEK,  CALIFORNIA. 

Following  is  the  letter  of  the  Chief  of  Engineers  submitting  report 
on  a  recent  survey,  printed  in  House  Document  No.  307,  Sixty-first 
Congress,  second  session: 

War  Dbpartmbnt,  Ofugb  ov  thb  Chief  of  Enqinbbrs, 

Wtukington,  November  9,  1909. 

Sir:  I  have  the  honor  to  submit  herewith,  for  transmission  to  Congress,  reports  of 
July  2  and  September  27,  1909,  with  map,  by  Lieut.  Col.  John  Biddle,  Corps  of  Ehigi- 
neeiB,  on  preliminarv  examination  ana  survey,  respectively,  of  Redwood  Creek, 
California,  authorized  by  the  river  and  harbor  act  of  March  3,  1909. 

This  stream  has  been  under  improvement  since  1882,  and  under  a  project  com- 
pleted in  1903  there  was  obtained  a  channel  7  feet  deep  at  low  water  and  100  feet  wide 
through  the  middle  ground,  and  5  to  10  feet  deep,  60  feet  wide,  and  150  feet  long  in  front 
of  the  city  wharf.  No  work  has  since  been  done  and  the  improvement  has  ^tuiually 
deteriorated. 

The  commerce  to  and  from  the  several  industrial  establishments  on  the  creek,  it  is 
stated,  will  immediately  increase  from  57,600  tons  to  80,000  tons  annually,  and  several 
large  companies  have  signified  their  intention  of  moving  to  Redwood  if  deep  water  is 
secured.  It  is  also  stated  that  this  community  at  present  enjovs,  on  account  of  its 
water  facilities,  terminal  railroad  rates  which  it  would  lose  if  tne  creek  became  too 
shallow  to  navigate,  and  that  industries  already  existent  depend  upon  water  trans- 
portation. 

Two  plans  for  improvement  are  presented  to  provide  a  channel  5  feet  deep  and  150 
feet  wide  from  San  Francisco  Bay  to  Redw6od  at  a  cost  of  $12,000,  or  a  channel  10  feet 
deep  at  a  cost  of  $31,500.    The  cost  of  maintenance  is  estimated  at  $1,500  annually. 

1  concur  with  the  district  officer,  who  is  also  division  ei^neer  and  the  Board  of 
Engineers  for  Rivers  and  Harbors  that  the  locality  is  worthy  of  improvement  to  the 
extent  of  providing  the  5-foot  channel. 

Neither  the  establishment  of  terminal  and  transfer  facilities,  the  development  and 
utilization  of  water  power  for  industrial  and  commercial  purposes,  nor  any  other 
subjects  not  considered  in  the  reports  are  so  related  to  the  project  as  to  be  coordinated 
therewith  to  lessen  the  cost  and  to  compensate  the  Government  for  any  expenditure 
in  the  interest  of  navigation. 

Very  respectfully,  W.  L.  Marshall, 

Chief  of  EngineerSy  U.  S.  Army. 

The  Sbcrbtart  of  War. 
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From  a  report  bv  the  city  trusteee  and  board  of  trade  the  present  commerce  10 
57,500  tonB.  It  is  also  stated  that  if  navigation  were  assured  this  would  increase  imme- 
diately to  about  80,000  tons.  It  is  further  expected  that,  if  there  were  sufficient  water, 
other  manufacturing  establishments  would  locate  on  the  creek. 

There  are  several  industrial  establishments  on  the  creek,  such  as  a  laige  tannery, 
fish-packing  plant,  salt  works,  lumber  yards,  etc.  These  use  the  creek  generally  to 
bring  in  supplies  and  have  constructed  wharfs  to  accommodate  the  shipping. 

Besides  the  existing  establishments  several  large  lumber,  foundry,  and  other  com- 
panies have  signified  their  intention  of  moving  to  Redwood  if  deep  water  is  secured. 

The  new  line  of  the  Southern  Pacific  Railroad,  almost  completed,  croeees  the  bay 
at  Dumbarton  Point,  a  short  distance  above  Redwood,  and  it  is  anticipated  that  this 
will  be  an  important  factor  in  the  growth  of  Redwood  as  an  industrial  center. 

CANAL  TO  CONNECT  REHOBOTH  AND  DELAWABE  BAYS,  DELAWARE. 

The  following  report  of  the  Board  of  Engineers  on  a  recent  survey 

is  printed  in  House  Document   No.   823,   Sixtieth  Congress,  first 

session : 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  C,  March  13,  1908. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

The  within  is  a  report  on  a  survey  made  for  the  purpose  of  formulating  a  project 
and  estimate  of  cost  of  the  work  required  ''to  connect  by  canal  Rehoboth  Bay  with 
Delaware  Bay  at  or  near  I^ewes,  through  Lewes  Creek  and  Gordon  Lake,"  as  specified 
by  the  act  of  March  2,  1907,  ordering  a  preliminary  examination  of  this  locality.  The 
cost  of  constructing  a  canal  6  feet  deep  at  mean  low  water  and  50  feet  wide  on  bottom, 
narrowing  to  40  feet  where  it  passes  tnrough  deep  cutting,  is  estimated  by  the  district 
officer  to  amount  to  $356,000,  with  an  estimated  cost  for  maintenance  and  operation 
of  $7,500  per  annum. 

The  route  now  selected  from  Rehoboth  Bay  to  Gordon  Lake  follows  that  heretofore 
adopted  and  partially  excavated  for  an  inland  waterway  from  Chincoteague  Bay  to 
Delaware  Bay,  but  at  Gordon  Lake  it  swings  to  the  east  of  the  old  line,  and  by  avoid- 
ing certain  points  of  highland  and  making  greater  use  of  the  bed  of  Gordon  Lake  and 
of  Lewes  Creek  and  its  tributaries,  the  cost  of  the  canal  throughout  this  section  is 
considerably  reduced.  The  new  route  again  meets  the  old  reservation  near  the  south- 
ern limits  of  the  town  of  Lewes,  but  leaves  it  at  South  Street  Bridge  and  follows 
Lewes  Creek  to  its  junction  with  the  Broadkill.  The  chan]^  of  route  now  contem- 
plated will  necessitate  the  acquisition  of  certain  lands  not  included  in  the  reserva- 
tion heretofore  acquired.  The  cost  of  these  lands,  if  they  can  be  secured  only  by 
purchase,  is  estimated  at  $14,274.  In  addition  to  this  sum,  the  estimate  of  the  dis- 
trict officer  includes  $52,343.58  required  to  defray  the  cost  of  constructing  two  bridges, 
one  at  the  crossing  of  the  Delaware,  Maryland  and  Virginia  Railroad,  and  the  oUier 
at  the  highway  crossing  about  one-third  of  a  mile  south  of  the  railroad. 

From  information  developed  by  the  survey,  it  appears  that  no  unfavorable  physical 
conditions  exist  throughout  the  selected  route,  and  the  improvement  will  tnerefore 
present  no  engineering  difficulties.  The  currents  which  may  be  produced  through  the 
canal  by  fluctuations  of  level  in  Delaware  Bay  and  Rehoboth  Bay  are  believed  to  be 
insufficient  to  interfere  with  navigation  or  to  necessitate  any  work  of  bank  protection. 
As  there  will  be  but  one  level  from  bay  to  bay,  and  the  tidal  velocities  will  be  incon- 
siderable, a  lock  will  not  be  required  at  either  terminus.  These  conditions  combine 
to  indicate  a  low  maintenance  cnarge,  which  in  an  artificial  waterway  of  this  character 
is  usually  a  matter  of  considerable  moment. 

The  commercial  value  of  the  improvement  was  thoroughly  considered  in  connec* 
tion  with  the  preliminary  examination,  when  the  opinion  was  expressed  by  the  Board 
that  the  advisability  of  constructing  the  canal  depends  upon  its  probable  cost.  Infor- 
mation as  to  the  cost  of  the  work  and  its  maintenance  being  now  available,  the  Board 
has  reached  the  conclusion  .that  the  requisite  expenditure  is  justified  by  the  present 
and  prospective  commence  involved,  and  it  concurs  with  the  division  engineer  in 
recommending  favorable  consideration  of  the  project  presented  within. 

The  Board  believes,  however,  that  the  location  of  the  canal  should  not  be  considered 

as  definitely  fixed  on  the  line  laid  down  in  the  report  of  the  survey,  but  that  latitude 

hould  be  left  to  the  district  officer  to  make  final  selection  at  the  time  of  executing 

Uie  work,  in  order  that  the  improvement  may  be  carried  out  with  the  greatest  economy 

and  dispatch. 

For  the  Board: 

H.  F.  H0DOE8, 
Lieut.  Col.,  Corps  0/ Ejigineers, 

Senior  Member  Present. 
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The  Chief  of  Engineers,  General  Mackenzie,  in  submitting  the 
report,  says: 

I  concur  in  the  opinion  of  the  district  officer,  the  division  engineer,  and  the  Board  of 
Engineers  for  Rivers  and  Harbors  that  this  locality  is  worthy  of  improvement,  leaving 
for  Congress  to  decide  how  much,  if  any,  of  the  expense  shall  be  borne  by  local  interests, 

I  recommend,  however, •  that  any  appropriation  to  be  made  for  this  improvement 
ahall  be  subject  to  the  condition  that  no  ps^  of  said  sum  shall  be  expended  until  any 
private  individuals  or  corporations  having  the  right  under  state  or  local  authority  to 
improve  any  of  the  waterways  involved  in  this  project  shall  have  first  surrendered  or 
waived  said  right  in  a  manner  satisfactory  to  the  Secretary  of  War. 

In  this  connection  attention  is  respectfully  invited  to  the  fact  that  the  designation 
Lewes  Creek  has  been  changed  by  state  legislative  enactment  to  Lewes  River. 

The  commerce  that  would  follow  Lewes  Canal  is,  first,  that  to  and  from  Lewes  itself 
using  only  the  portion  of  the  canal  that  is  now  Lewes  Creek;  second,  that  to  and  from 
the  snores  of  R^oboth  Bay,  Indian  River  and  Bay,  and  the  canal  itself,  and  that  from 
the  land  lying  on  both  sides  of  the  canal  cut  from  Indian  River  Bay  to  Aasawaman  Bay, 
and  possibly  some  from  the  bays  to  the  south — ^Assawaman,  Sinepuxent,  and  Isle  of 
Wight  bays.    All  of  these  would  use  the  entire  length  of  the  projected  canal. 

Major  Flagler,  in  his  report  on  preliminary  examination,  says: 

I  think  it  sale  to  say  that  the  region  affected  by  the  Lewes  Canal  has  a  present  com- 
merce, import  and  export,  of  $9,WX),000  per  year;  that  half  of  this  would  follow  the 
canal,  and  Uiat  the  amount  would  be  doubled  within  ten  years. 

ROCKFOBT  HARBOR,  MAINE. 

Following  is  the  report  of  the  Board  of  Engineers  on  a  recent 
examination: 

Board  of  Engineers  fob  Biyers  and  Harbors, 

WasMngUmt  D.  C,  February  24, 1908, 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

It  is  estimated  by  the  district  officer  that  Harbor  ledge,  which  is  nearly  in  mid* 
channel  at  the  entrance  to  Rockport  Harbor,  can  be  removed  to  a  depth  of  15  feet  at 
mean  low  water  at  a  total  cost  of  $32,000.  For  reasons  stated,  no  aaditional  stmi  is 
estimated  as  necessary  to  remove  the  stone  beacon  which  now  marks  the  ledge.  The 
improvement  being  of  a  permanent  nature,  no  future  expenditure  for  maintenance 
win  be  required. 

In  his  report  on  the  survey  the  district  officer  gives  additional  information  as  to  the 
commerce  of  Rockport  and  the  benefits  to  that  commerce  which  may  be  expected 
from  the  proposed  miprovement.  It  appears  that  Rockport  depends  almost  entirely 
upon  water  transportation  for  its  freight  shipments  and  receipts,  and  that  a  consider- 
able proportion  of  its  freight  is  carried  in  sailing  vessels.  To  such  czaft  the  ledge  18 
regarded  as  a  dangerous  obstruction  to  navigation,  fmd  its  removal  would  not  only 
afford  a  safer  entrance  for  them,  but  would  effect  a  considerable  saving  in  towage 
charges.  In  view  of  these  &cts  and  the  statements  contained  in  the  report  of  the 
Boara  reviewing  that  of  the  district  officer  on  the  preliminary  examination,  it  is  the 
opinion  of  the  Board  that  the  expenditure  required  to  remove  the  ledge  to  a  depth 
01 15  feet  at  mean  low  water  is  justified,  and  it  concurs  with  the  division  engineer  in 
recommending  approval  of  the  project  presented  for  this  work  by  the  district  officer. 

For  the  Bouxl: 

D.  W.  Lock  WOOD, 
Colonel ^  Corps  of  Engineers^ 
Senior  Member  oj  the  Board, 

The  engineer  in  charge  of  the  examination  in  his  report  says: 

Rockport  Harbor,  though  small,  is  of  very  considerable  commercial  importance,  due 
principally  to  its  proximity  to  a  large  deposit  of  excellent  limestone,  one  of  the  few 
available  deposits  in  Maine.  A  narrow-gauge  raihx)ad,  2  miles  long,  connects  the 
harbor  with  the  quarries.  A  large  pona,  about  one-half  mile  from  the  harbor,  ia 
utilized  for  harvesting  ice,  the  shipment  of  which  is  a  business  of  importance. 

Considering  that  the  value  of  the  freight  shipments  and  receipts  of  Rockport  Harbor 
amount  annually  to  more  than  $700,000  and  that  the  removal  of  the  ledge  and  beacon 
would  render  the  approach  to  the  wharves  much  easier  and  less  haziuxlous  for  sailing 
vessels,  I  am  of  the  opinion  that  the  harbor  is  worthy  of  improvement  by  the  Genenu 
Government  to  the  extent  of  $32,000,  as  herein  estimated. 
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BOOfiBS   CITY,   MIGHIQAN. 

The  following  is  printed  in  Rivers  and  Harbors  Committee  Docu- 
ment No.  28,  Sixty-first  Congress,  second  session: 

War  Department, 
Office  of  teib  Ghikf  of  ENaorssits, 

Washington,  February  18,  i910. 

Sir:  Acknowledging  receipt  of  your  letter  dated  January  6,  1910,  inclosing  resolu- 
tion of  the  Committee  on  Rivers  and  Harbors  of  the  same  date  re<}ue8ting  the  Bourd  of 
Engineers  for  Rivers  and  Harbors  to  reexamine  the  report  on  preliminary  examination 
of  harbor  at  Rqrers  City,  Mich.,  1  have  the  honor  to  transmit  herewith  copies  of  the 
reports  dated  February  4,  1909,  with  map,  by  Col.  C.  McD.  Townsend,  Corps  of 
Engineers,  and  February  9,  1910,  by  the  Board  of  Engineers  for  Rivers  and  Han>dn» 
in  r^ponse  thereto. 

Very  respectfully,  W.  L.  Marshall, 

Ckirf  of  Engineersy  V.  S.  Arwuf, 
Hon.  D.  S.  Alexander, 

Chairman  Committee  on  Rivers  and  Harbors, 

United  States  House  of  Representatives. 


War  Department, 
United  States  Engineer  Office, 

Detroit,  Mich.,  February  -f,  1910. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army,  inclosing  a  map  show- 
ing the  results  of  a  survey  at  Rogers  City,  made  January  27  to  January  29,  1910,  in 
compliance  with  instructions  contained  m  the  first  indorsement  hereon. 

A  channel  200  feet  wide  and  16  feet  deep  at  the  mean  stage  of  LAke  Huron  (581.11 
can  be  obtained  across  the  bar  by  the  excavation  of  9,700  cubic  yards.  The  material 
to  be  excavated  consists  of  a  top  layer  of  bowlders,  and  underlaid  to  a  depth  of  18  feet 
with  sand,  gravel,  and  clay.  Where  dredges  are  available  this  material  could  be 
excavated  for  25  cents  per  cubic  yard,  but  due  to  the  distance  of  the  locality  from  any 
laige  city  and  its  exposure  to  storms  the  estimated  cost  is  placed  at  60  cents  per  cubic 
yani,  and  the  total  cost  of  the  improvement  at  $6,000.  The  cost  of  maintenance  is 
estimated  at  $1,000  per  year. 

In  addition  to  an  existing  commerce  of  about  20,000  tons  per  year  in  timber  prodacts, 
it  is  considered  probable  that  a  large  commerce  in  limestone  will  be  developed  by  the 
improvement  sufficient  to  justify  uie  expenditure. 

In  compliance  with  instructions  contained  in  circular  letter  of  November  23,  1909, 
I  have  to  report  that  there  are  no  wharves  at  Rogers  City  owned  by  the  public,  and 
that  the  nearest  railway  is  about  12  miles  distant.  Since  submitting  my  preliminary 
report,  dated  June  18,  1909,  1  have  been  informed  that  a  single  corporation  has  ob- 
tamed  possession,  by  purchase  or  lease,  of  the  existing  wharf  privileges,  but  on  what 
terms  they  propose  to  extend  wharf  privileges  is  unknown,  and  it  is  not  believed  there 
is  space  available  for  the  construction  of  puolic  wharves  which  could  utilize  the  depth 
of  channel  proposed  without  extensive  dredging. 

C.  McD.  TOWNSEND, 

Colonel,  Corps  of  Engineers, 


War  Department, 
Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  C,  February  9, 1910. 

Sir  :  1 .  The  Board  has  the  honor  to  submit  its  report  in  compliance  with  the  following 
resolution: 

^^  Resolved  by  the  Committee  on  Rivers  and  Harbors,  That  the  Board  of  Engineers  for 
Rivers  and  Harbors,  created  under  section  three  of  the  river  and  harbor  act  approved 
June  thirteenth,  nineteen  hundred  and  two,  be  recjuested  to  reexamine  the  report 
on  preliminary  examination  of  harbor  at  Rogers  City,  Michigan,  printed  in  House 
Document  Numbered  Three  hundred  and  fifty-two,  Sixty-first  Congress,  second 


session/' 


2.  It  will  be  seen  from  an  examination  of  the  document  referred  to  in  the  resolution 
that  an  extensive  improvement  involving  a  large  probable  expenditure  was  considered 
at  the  time  that  report  was  prepared.  The  commerce  was  not  deemed  sufficient  to 
Justify  the  improvement,  and  an  adverse  report  was  rendered. 


APPBNDIX  TO  BIVBB  AND  KARBOB  BII4L.  748 

3.  It  appears  from  information  before  the  Board  that  thoee  interested  now  desire 
only  the  dredging  of  a  channel  through  the  narrow  reef  that  crosses  the  harbor  about 
500  feet  out  from  the  wharves,  on  which  there  is  a  least  depth  of  about  12}  feet.  If 
such  an  improvement  were  made  it  would  permit  vessels  of  I5-feet  draft  to  reach  the 
wharves,  wnile  under  present  conditions  the  draft  is  limited  to  about  12  feet. 

4.  The  district  officer  estimates  the  cost  of  a  channel  16  feet  deep  and  200  feet  wide 
at  16,000,  and  its  maintenance  at  $1,000  annually.  There  is  at  present  a  commerce 
of  about  20,000  tons  per  year,  and  it  seems  probable  that  this  amount  may  be  materially 
increased  in  the  future.  In  view  of  the  foregoing,  and  the  further  fact  tnat  the  locality 
is  dependent  to  a  great  extent  upon  the  water-borne  commerce,  the  nearest  railroad 
being  about  11  miles  distant,  the  Board  believes  that  commensurate  benefits  would 
result  from  the  moderate  expenditure  now  desired,  and  it  therefore  recommends  Uie 
construction  of  a  channel  200  feet  wide  and  16  feet  deep,  as  shown  on  the  accompany- 
ing map,  at  an  estimated  cost  of  $6,000.  with  a  probable  annual  maintenance  cnarge 
of  $1,000,  provided  that  no  work  be  undertaken  oy  the  United  States  until  assurance 
18  given  satisfactory  to  the  Secretary  of  War  that  suitable  wharf  and  dock  privileges 
will  be  extended  to  all  on  equal  terms  and  at  reasonable  rates. 

5.  In  compliance  with  the  provisions  of  section  13  of  the  act  of  March  3,  1909.  the 
Board  reports  that  there  are  no  questions  of  water  power  or  other  subjects  so  remted 
to  the  project  proposed  that  they  may  be  coordinated  therewith  to  lessen  the  cost  and 
compensate  the  Grovernment  for  expenditures  made  in  the  interests  of  navigation. 

For  the  Board: 

Very  respectfully,  W.  C.  Lanqfitt, 

Lieut.  Col.  J  Corps  of  Engineers, 

Senior  Meinber  Present* 
The  Chief  of  Enoinbers,  U.  S.  Armt, 

Washington^  2>.  (7. 

SABINE  PASS  AND  PORT  ARTHUR  SHIP  CANAL,  TEXAS. 

Following  is  the  letter  of  the  Chief  of  Engineers  submitting  report 
on  a  recent  survey  printed  in  House  Document  No.  773,  Sixty-first 
Congress,  second  session. 

War  Dbpartuekt, 
Office  of  the  Chief  of  Engineers, 

Washington^  March  10,  1910. 

Sir:  I  have  the  honor  to  submit  herewith,  for  transaussion  to  Congress,  reports 
dated  September  18, 1909,  and  January  21,  1910  (with  maps),  by  Capt.  A.  E.  Walaron. 
Corps  of  Engineers,  on  preliminary  examination  and  survey,  r^ectively,  called 
for  oy  the  nver  and  harbor  act  approved  March  3,  1909,  of  Sabine  Pass  and  Port 
Arthur  Ship  Canal,  Texas,  to  and  including  Taylors  Bayou  and  the  turning  basin 
at  Port  Artnur,  with  a  view  to  widening  said  channels  and  said  turning  basin,  ftad 
to  obtaining  increased  harbor  room  of  equal  depth^t  Port  Arthur;  also  a  supplemental 
report  dated  February  10,  1910,  by  Captain  Waldron. 

The  project  adopted  in  1882  for  improvement  of  Sabine  Pass  provided  for  the  con- 
struction of  parallel  jetties  at  the  entrance  of  the  pass,  1,800  feet  apart  and  about  4 
miles  long  from  shore  line  to  deep  water  in  the  Gulf,  and  for  dredging  a  channel  <A 
practicable  width  and  25  feet  deep  between  these  jetties.  The  east  jetty  now  has  a 
length  of  about  25,270  feet,  of  which  the  outer  2,850  feet  is  mattress  and  foundation 
work  only,  and  the  west  jetty  a  length  of  about  21,860  feet,  of  which  4,830  feet  ia 
mattress  and  foundation  work  only.  At  the  time  of  the  survey  there  was  a  channel 
between  the  jetties  90  feet  wide  and  25  feet  deep,  but  the  district  officer  states  that  it 
is  improbable  that  this  depth  will  be  maintained,  for  to  secure  any  considerable 
de«^e  of  reliability  additional  work  in  extending  and  building  up  the  existing  jetties 
win  be  required. 

The  Port  Arthur  Ship  Canal,  which  extends  from  licar  the  upper  end  of  Sabine  Pass 
to  the  mouth  of  Taylors  Bayou,  a  distance  of  7  miles,  was  dredged,  between  the  years 
1897  and  1899,  by  the  Port  Arthur  Canal  and  Dock  Company.  It  connects  the  deep 
water  of  Sabine  Pass  with  a  slip,  a  lumber  basin  1,200  feet  long  and  about  200  feet 
wide,  and  a  turning  basin  1,800  feet  long  and  about  500  feet  wiae  near  Port  Arthur. 
It  was  dredged  originally  to  a  bottom  width  of  75  feet  and  a  depth  of  25  feet  at  mean 
low  tide,  and  has  now  a  navigable  depth  of  24  feet. 

The  district  officer  submits  plans  lor  further  improvement  of  these  localities,  aa 
follows: 

"(a)  With  a  view  to  securing  a  channel  25  feet  deep,  with  widths  as  proposed  in  the 
existing  project  from  the  Gulf  to  and  inchiding  turning  basins  at  Port  Arthur,  includ- 
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ing  repair  and  extenflion  of  the  jetties  to  the  25-foot  contour  in  the  Gulf,  at  an 
estimated  cost  of  $2,373,350,  with  $155,000  annually  for  maintenance. 

"  (6)  With  a  view  to  securing  a  channel  28  feet  deen  and  200  feet  between  the  jetties, 
including  repair  and  extension  of  the  jetties  to  tne  28-foot  contour  in  the  Gulf; 
widening  where  necessary,  from  the  jetties  to  Port  Arthur  Canal,  to  500  feet;  widen- 
ing the  rort  Arthur  Canal  to  150  feet  bottom  width  and  28  feet  depth;  deepening  the 
present  turning  basin  to  28  feet;  and  providing  a  new  and  larger  turning  basin 
600  feet  wide,  1,700  feet  long,  and  28  feet  deep,  at  an  estimated  cost  of  $5,625,000,  with 
$335,000  for  maintenance  during  the  first  year,  this  amount  including  the  price  of  a 
new  dredge,  and  $235,000  annually  for  maintenance  after  the  first  year. 

**(c)  With  a  view  to  securing  a  cnannel  30  feet  deep,  including  repair  and  extension 
of  jetties  to  the  30-foot  contour  in  the  Gulf,  and  dredging  to  30  feet  practically  within 
the  same  limits  as  for  the  28-foot  project,  except  the  suiditional  leng&  required,  at 
an  estimated  cost  of  $6,950,000,  with  $360,000  for  maintenance  during  the  nist  year, 
this  amount  including  the  price  of  a  new  dredge,  and  $260,000  annually  for  main- 
tenance after  the  first  year." 

The  district  officer  favors  plan  (6)  providing  for  a  28-foot  depth  and  recommends 
its  adoption.  The  division  engineer  deems  it  advisable  to  repair  the  jetties,  enlarge 
the  canal  and  turning  basin,  and  if  when  that  work  is  completed  the  depth  of  25  feet 
is  found  insufficient,  that  an  effort  be  made  to  obtain  a  greater  depth  by  dredging 
alone,  leaving  the  question  of  the  actual  depth  to  be  obtained  to  await  the  pmt's 
commercial  development  during  the  time  required  for  the  above  work. 

These  reports  have  been  considered  by  the  Board  of  Engineers  for  Rivers  and 
Harbors,  and  the  Board,  recognizing  the  need  of  a  more  permanent  and* wider  channel 
than  has  been  available  in  me  past,  but  not  being  convinced  of  the  advisabilitv  of 
providing  a  greater  depth  than  25  feet  at  the  present  time,  presents  a  project  whicn  it 
considers  adequate  for  the  present.  This  project  includes  the  repair  and  building 
up  of  the  jetties  as  far  as  the  mattress  foundation  is  laid,  so  as  to  provide  a  reasonably 

Sermanent  channel  of  25  feet  navigable  depth;  dredging  Port  Arthur  Canal  26  feet 
eep  and  150  feet  wide,  and  dredging  a  new  turning  basin  26  feet,  600  feet  wide,  and 
1,700  feet  long,  all  at  an  estimated  cost  of  $2,000,000,  with  $290,000  for  maintenance 
the  first  year,  including  the  price  of  a  new  dredge,  and  $190,000  annually  for  mainte- 
nance thereafter.  The  Boara  recommends  this  project,  but  states  that  the  right  ol 
way  for  the  turning  basin,  estimated  by  the  distnct  officer  to  cost  $10,000,  should  be 
furnished  by  local  or  other  interests. 

I  concur  m  the  views  and  recommendation  of  the  Board  of  Engineers  for  RiveiB 
and  Harbors. 

Very  respectfully,  Freubric  V.  Abbot, 

Acting  Chief  of  Engiruen. 
The  Secretary  of  War. 

The  following  is  from  the  report  of  the  Board  on  the  preliminary 
examination. 

COMMERCIAL  STATISTICS. 

21.  Following  is  a  comparative  statement  showing  character  and  amount  of  com- 
merce passing  through  Sabine  Pass  jetty  channel,  also  a  like  statement  for  Port  Arthur 
Ship  Cfanal,  for  the  calendar  years  1908  and  1909,  respectively: 

Sabine  PasSy  Texas. 


VESSELS 

ENTERING  AND  DEPARTING. 

1908.                         1 

1900. 

Class. 

Number. 
147 

'  Net  regis- 
Trips.    1  tered  ton- 
1      nage. 

1 

• 

Number. 

Trips. 

521 

27 

270 

Netraeb- 
tared  ton- 
nage. 

Htoamf^rs 

485           803.313  !             150 

894,497 

Sailine  vessels 

16               17            12,(i57               10 

22,066 
204,501 

Barses 

17              178  ,        172,644 

17 

Total 

180 

680  '        988,614 

186  ' 

818 

1,121,064 

; 
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Sabine  PaaSy  Texas — Oontinued. 

SHIPMENTS  AND  RECEIPTS  BY  WATER. 


Articles. 


Shipments: 

Crude  petroleum 

Partially  refined  petroleum. 

Refined  petroleum 

Lubricating  oil 

Asphalt 

Cotton 

Cotton-seed  meal 

Lumber  and  square  timber. 

Logs,  pine  and  walnut 

Staves 

Sulphur 

Wheat 

Com 

Rice  and  rice  products 

Miscellaneous 


1906. 


Tons. 


Total. 


Receipts: 

Creosote 

Coal 

Machinery  and  iron . 

Tinplatel 

Tropical  fhiits 

Salt 

Miscellaneous 


Total 

Grand  total . 


448,887 

613,248 

250,668 

60,040 

19,476 

26,790 

22,026 

113,318 

2.879 

10,058 

192,044 

28,688 

5,322 

1,923 

400 


1,796,767 


1,000 
1,000 
3,000 
1,500 


50 


6,550 
1.802,307 


Value, 


12,665,068 

5,840,462 

4,774,446 

2,729,092 

292,140 

5,358,800 

396,468 

1,019,880 

50,050 

230,960 

3,466.792 

860,650 

95,027 

38,460 

28,750 


27,746,044 


26,000 

6,000 

226,000 

150,000 


2,500 


407,500 
28,163,544 


1909. 


Tons. 


564,192 

776,826 

306,093 

67.287 

10,550 

42,169 

17,565  i 

164,617  ' 

1,427  ' 

6,262 

211,503 

9,984 

2,800 

8,804 

274 


Value. 


$3,009,021 

7,766,262 

5,134,890 

2,242,900 

158,260 

10,963,875 

351,300 

1,158,810 

8,650 

131,287 

4,230,060 

332,790 

60,000 

290,715 

16,420 


2,180,943  i    35,864,120 


3,000 


225,000 


972 
871 


20,000 
17,420 


4,843 
2,185,786 


262,420 
36,116,640 


Port  Arthur  Ship  Canal. 

VESSELS  ENTERING  AND  DEPARTING. 


Class. 


Steamers 

Sailing  vessels 
Barges , 

Total . . . 


Number. 


1908. 


Trips. 


I — 


375 
12 

116 ; 


Net  regis- 
tered 
tonnage. 


563.760 

7,616 

128,861 


503  680,227 


1900. 


Number. 


124 
14 
15 


Trips. 


153 


.1- 


388 

20 

236 


644 


Netreets- 

terea 
tonnage. 


656,771 

16,118 

160,079 

841.968 


SHIPMENTS  AND  RECEIPTS  BY  WATER. 


1908. 


Shipments: 

Crude  jpetroleum 

Partially  refined  petroleum 

Refined  petroleiun 

Lubricating  oil 

Asphalt 

Cotton 

Cotton-seed  meal 

Lumber  and  square  timber 

Logs,  pine  and  walnut 

Staves,  oalc  and  cjrpress 

Wheat 


Tons. 


223,363 

409,317 

250,658 

60,040 

19, 476 

26,790 

22,026 

108,045 

2.879 

10.a58 

28.688 


Value. 


SI,  276, 360 

3,898,252 

4,774,446 

2,729,092 

292,140 

5,368,800 

396,468 

972,414 

59,060 

230,969 

860,650 


1909. 


Tons. 


276, 148 

712,240 

306,093 

67,287  I 

10,550 

42,109 

17,665 

129,800 

1.427 

5.252 

9.984 


Value. 


$1,472,790 

7,122,396 

5,134,890 

2,242,900 

158,350 

10,963,875 

351,300 

973,440 

8,560 

131,287 

332.790 
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Port  Arthur  Ship  Canal — Continued. 

SHIPMENTS  AND  BEGEIPTS  BY  WATEB— Gontlnued. 


1008. 

1900. 

Tods. 

5,322 

1,023 

180 

400 

Value. 

105,027 

38,400 

3,240 

28.750 

Tons. 

VahMu 

Shipments— Continued. 

torn 

2,800 

8,804 

561 

2/4 

960.000 

Rloe  and  rice  products 

290,715 

Sulphur 

11.239 

Miscellaneous 

16^439 

Total 

1,109,105 

21,014,113 

1,502.054 

29. 27a  88 

Receipts: 

Creosote 

500 

200 

3,000 

1,500 

12,500 

1,000 

225,000 

150,000 

Coal 

'  -»--  —  —  —-•-- 

Machinery  and  iron 

3,000 

22S.0QD 

Tin  plate 

Tropical  fruits 

972 
871 

20,009 

Salt 

17,420 

Miscellaneous 

50 

2,500 

Total 

5,250 
1,174,415 

391.000 
21,405,118 

4,843 
1,507,797 

262,420 

Qrand  total 

29,533,20 

The  above  statements  are  .carefuUjr  prepared  and  show  the  total  busineas  done 
through  the  combined  waterways  during  1909  was  largely  in  excess  of  that  done  in 
any  previous  year: 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington^  D.  C,  March  /,  1910. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

Based  upon  the  results  of  the  survey,  the  district  officer  submits  estimates  as  foUows: 

''Channel  25  feet  deep  from  the  Gulf  to  and  includinj^  turning  basins  at  Port  Arthur, 
widths  as  proposed  in  existing  project,  $2,373,350;  maintenance,  $155,000.  This  esti- 
mate provides  for  the  repair  and  extension  of  the  jetties  to  the  25-foot  contour  in  the 
Gulf. 

"Channel  28  feet  deep,  including  repair  and  extension  of  jetties  to  the  28-foot  con- 
tour in  the  Gulf,  dredfi:ine  channel  28  feet  deep  and  200  feet  wide  between  the  jettieB, 
widening  the  channel  wnere  necessary  from  the  jetties  to  Port  Arthur  Canal  to  500 
feet,  wiaening  the  Port  Arthur  Canal  to  150  feet  bottom  width  and  28  feet  depth, 
deepening  present  turning  basin  to  28  feet,  and  providing  a  new  and  larger  turning 
basin,  $5,625,000;  maintenance,  first  year,  $335,000,  including  the  price  of  new  dredge, 
and  subsequent  years,  $235,000. 

"Channel  30  feet  deep,  including  repair  and  extension  of  jetties  to  30-foot  contour 
in  Gulf,  and  dredging  to  30  feet  practically  within  same  limits  as  for  28-foot  project 
except  the  additional  length  required,  $6,950,000;  maintenance,  first  year,  $360,000, 
includiDj^  price  of  new  dr^ge;  subseouent  years,  $260,000." 

The  district  officer  believes  the  locality  worthy  of  improvement  in  accordance  with 
the  plans  proposed  for  the  28-foot  depth.  The  division  engineer  deems  it  advisable 
to  repair  tne  jetties,  enlarge  the  canal  and  turning  basin,  and  if  when  that  work  is 
completed  the  depth  of  25  feet  is  found  insufficient  an  effort  be  made  to  obtain  a 
greater  depth  by  dredging  alone,  leaving  the  question  of  the  actual  depth  to  be 
obtained  to  await  the  porrs  commercial  development  during  the  time  required  for 
the  above  work. 

In  its  study  of  this  subject  the  Board  has  given  consideration  to  a  number  of  reports 
bearing  upon  the  improvements  already  made  and  to  data  submitted  both  orally  and 
in  writing  by  interested  parties.  The  Board  is  fully  aware  of  the  extent  and  character 
of  the  commerce  involved  and  is  impressed  with  its  magnitude.  It  is  also  informed 
regarding  the  large  expenditures  already  made  by  the  General  Government,  and  has 
carefully  considered  tne  estimates  submitted  for  the  fiurther  improvement  deemed 
advisable  by  the  district  officer. 

Recognizing  the  need  of  a  more  permanent  and  wider  channel  than  has  been  avail- 
able in  the  past,  but  not  being  convinced  of  the  advisability  of  a  greater  depth  than 
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25  feet  on  account  of  its  ^reat  cost,  at  the  present  time,  the  Board  requested  and 
secured  a  supplemental  estimate  for  a  comprehensive  project  for  a  channel  25  feet  in 
depth  and  of  such  widths  as  navigation  demands.  To  meet  these  requirements  the 
district  officer  presents  a  plan  involving  the  extension  of  the  jetties  to  the  25-foot 
contour,  dredg:ing  a  channel  26  feet  deep  and  200  feet  wide  between  the  jetties,  26  feet 
deep  and  150  feet  bottom  width  in  the  Port  Arthur  Canal,  and  dredging  a  new  turning 
basm  26  feet  deep,  600  feet  wide,  and  1,700  feet  long,  at  a  total  estimated  cost  of  $2,850, 
000,  with  $290,000  for  maintenance  for  the  first  year,  including  the  price  of  a  new 
dredge,  and  $190,000  annually  thereafter. 

In  the  opinion  of  the  Board,  a  channel  of  suitable  width  and  25  feet  in  depth  can 
probably  be  obtained  and  maintained  with  the  aid  of  dredging  by  extending  the 
jetties  only  to  the  present  ends  of  the  mattress  foundations,  and  after  due  considera- 
tion of  all  estimates  and  the  nature  of  the  commerce  involved,  78  per  cent  being  oil 
or  its  products,  the  production  of  which  from  existing  fields  may  be  expected  to 
under^  the  same  changes  that  have  occurred  in  other  localities,  it  recommends  as 
an  adequate  improvement  for  the  present  a  reasonably  permanent  channel  of  25  feet 
navigable  depth  and  of  suitable  width,  as  follows:  ^ 

a)  Repair  and  building  up  of  jetties  as  far  as  mattress  foundation  is  laid.  $1, 385, 400 

b)  Dredging  Port  Arthur  Canal,  26  by  150feet 288,800 

(c)  Dredging  new  turning  basin,  26  by  600  by  1,700  feet 141, 800 

Contingencies  about  10  per  cent 189, 000 


i 


Total 2,000,000 

Maintenance  first  year,  new  dredge 100, 000 

Jetty  repairs 100, 000 

Operating  dredge  Sabine 30, 000 

Operating  dredge  in  channels 60, 000 

Total 290,000 

Subsequent  maintenance 190, 000 

The  right  of  way  for  the  turning  basin,  estimated  by  the  district  officer  to  cost 
$10,000,  uiould  be  furnished  by  local  or  other  interests. 

The  district  officer  describes  existing  wharves  and  terminal  facilities,  and  attention 
is  respectfully  invited  to  his  remarks  on  this  subject.  In  compliance  with  the  pro- 
visions of  section  13  of  the  act  of  March  3, 1909,  the  Board  reports  that  there  are  no 
questions  of  water  power  or  other  subjects  so  related  to  the  project  proposed  that 
tney  may  be  coordinated  therewith  to  lessen  the  cost  and  compensate  the  Govern- 
ment for  expenditures  made  in  the  interests  of  navigation. 
For  the  Board: 

Wm.  T.  Robsell, 
Colonel^  Carm  of  Engineers, 
Senior  Member  of  the  Board, 

Following  is  an  extract  from  the  report  of  the  Board  on  preliminary 
examination: 

The  Port  Arthur  Ship  Canal  extending  from  Sabine  Pass  to  Taylors  Bayou,  a  dis- 
tance of  7  miles,  was  built  by  a  private  company.  At  its  upper  terminus  a  port  has 
been  established,  with  extensive  terminal  facilities.  This  canal  was  conveyed  to 
the  United  States  in  1906,  since  which  time  it  has  been  maintained  under  the  per- 
manent indefinite  appropriation  for  operating  and  care  of  canals  and  other  worKs  of 
navigation.  The  original  depth  of  the  canal  was  25  feet,  and  the  present  low- water 
deptn  is  reported  to  be  23|  feet,  with  a  width  between  22-foot  contours  of  70  feet. 
There  was  conveyed  with  the  canal  a  lumber  basin  and  a  turning  basin,  both  located 
at  the  Port  Arthur  terminal,  and  these  also  are  to  be  maintamed  at  government 
expense. 

The  commercial  growth  of  this  locality  since  the  result  of  the  jetty  work  made  it 
possible  for  freighters  of  fair  draft  to  enter  the  harbor  has  been  very  marked.  The 
commerce  has  increased  from  about  300,000  tons  in  1899,  valued  at  about  $3,000,000^ 
to  about  1,800,000  tons  in  1907,  1908,  and  1909,  valued  at  about  $23,000,000.  That 
full  advantage  has  been  taken  of  the  facilities  ofifered  is  evidenced  by  the  fact  that 
vessels  having  a  draft  in  excess  of  the  low-water  depth  have  been  in  constant  use, 
and  many  of  them  have  gone  aground  in  the  effort  to  get  through  with  a  full  caigo. 
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The  history  of  the  development  at  this  port  indicates  that  if  better  facilitieB  were 
given,  advantage  would  at  once  be  taken  of  them.  To  what  extent  additional  depth 
and  width  in  tne  channel  and  in  the  basins  may  be  justified  is  a  question  which  in 
the  opinion  of  the  Board  is  largely  dependent  upon  the  cost  of  the  work  involved. 
It  seems  clear  Uiat  the  jetties  at  least  should  be  repaired  and  the  full  project  depth 
and  width  of  the  channel  through  the  entrance  and  in  the  canal  restored. 

SACO   BIVEB,  MAINE. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  752, 
Sixty-first  Congress,  second  session.  Following  is  the  report  of  the 
Board  of  Engineers,  in  which  the  Chief  of  Engineers  concurs: 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  C,  February  tl,  1910. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

The  head  of  navi^tion  on  the  Saco  River  is  at  the  towns  of  Biddeford  and  Saco, 
about  5  miles  above  its  mouth.  The  average  tidal  ranse  is  about  8.8  feet.  The  depth 
on  the  bar  just  beyond  the  jetties  is  3^  to  4  feet,  with  aeeper  water  in  the  river  above. 
There  is  generally  available  in  the  river  a  deptn  of  6  feet,  except  at  two  places  where 
the  depth  is  about  5  feet.  The  improvements  heretofore  made  are  in  fair  condition 
except  the  shore  end  of  l^e  north  jetty,  which  is  in  need  of  repairs.  The  populatioQ 
of  Biddeford  and  Saco  is  about  25,000.  The  volume  of  trade  for  1909  is  estimated  at 
.$18,000,000.  The  commerce  handled  by  rail  in  1909  is  stated  to  have  been  194,990 
tons,  and  by  water  50,746  tons^  the  latter  being  principally  coal.  This  was  handled 
in  barges  and  schooners,  of  which  68  drew  9}  to  13}  feet,  and  26  drew  12  to  13.7  feet 
The  full  loaded  draft  of  the  latter,  however,  is  about  14  feet. 

It  appears  that  the  needs  of  navigjation  would  be  fairly  well  met  by  a  channel  whi<^ 
would  accommodate  at  ordinary  tides  the  larger  class  of  vessels  mentioned  above. 
The  district  officer  believes  that  a  channel  7  feet  in  depth  at  mean  low  water  will  serve 
for  this  purpose.  He  presents  a  comprehensive  plan  of  improvement  involving 
repairs  to  existin£[  works,  dredging  at  certain  localities,  and  the  extension  of  both  the 
north  and  souUi  jetties.  The  estimated  cost  of  this  work  is  $218,000.  Included  in 
this  is  an  item  of  $150,000  for  the  extension  of  the  north  jetty.  While  this  extension 
would  materially  aid  in  securing  the  permanency  of  the  entrance  channel,  the  district 
officer  believes  that  a  reasonably  permanent  channel  may  be  secured  by  the  extension 
of  tJie  south  jetty  aided  bv  dredging,  and  on  account  of  the  laige  cost  of  the  north 
jetty  he  omits  this  from  the  plan  recommended  for  present  adoption.  The  project 
proposed  involves  dredging,  some  ledge  excavation,  repairs  to  existing  jetties,  and 
the  extension  of  the  south  jetty,  all  as  shown  on  accompanying  map,  at  an  estimated 
cost,  including  contingencies,  of  $55,000.  The  estimate  for  maintenance  is  $3,000 
annually.  The  division  engineer  concurs  with  the  district  officer  in  believing  the 
locality  worthv  of  improvement  to  this  extent. 

The  channel  obtained  by  the  work  already  done  is  not  of  sufficient  depth  or  per- 
manency to  satisfy  the  actual  needs  of  navigation,  and  no  increase  in  commerce  can 
be  expected,  nor  will  the  full  benefits  of  expenditures  already  made  be  realized  until 
better  facilities  are  made  available.  It  is  believed  that  the  work  proposed  by  the 
district  officer  is  the  least  that  will  result  in  material  benefit,  and  the  Board  is  of 
opinion  that  its  cost  is  justified  by  the  probable  resulting  advantages  to  general  com- 
merce and  navigation. 

In  view  of  the  foregoing,  the  Board  concurs  in  recommending  the  improvement  pro- 
posed by  the  district  officer,  at  an  estimated  cost  of  $55,000  and  $3,000  annually  for 
maintenance.  If  full  advantage  is  taken  of  the  increased  depth  and  a  healthy  growth 
of  commerce  results,  it  may  become  advisable  to  extend  the  north  jetty,  but  this  is 
not  recommended  at  present. 

The  district  officer  describes  existing  wharves  and  terminal  forcilities,  and  attention 
is  respectfully  invited  to  his  remarks  on  this  subject.  In  compliance  with  the  pro- 
visions of  section  13  of  the  act  of  March  3,  1909,  the  Board  reports  that  there  are  no 
questions  of  water  power  or  other  subjects  so  related  to  the  project  proposed  that  they 
may  be  coordinated  therewith  to  lessen  the  cost  and  compensate  the  Government  for 
expenditures  made  in  the  interests  of  navigation. 

For  the  Board: 

W.  C.  LANOFrrr, 
Lieut.  Col.,  Cor]>8  of  EnaineerSy 

Senior  Mernoer  Present. 
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SAGINAW   BIYEB,   MICHIGAN. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  740, 

Sixty-first  Congress,  second  session.     Following  is  the  letter  of  the 

Chief  of  Engineers: 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Waahingtony  March  S,  1910. 

Sir:  I  have  the  honor  to  submit  herewith  for  transmission  to  Confl^ss  reports 
dated  July  26,  1909,  and  January  14,  1910,  with  maps,  by  Lieut.  Col.  C.McD. Town- 
send,  Corps  of  En^neers,  on  preliminary  examination  and  survey,  respectively, 
called  for  b}^  the  nver  and  haroor  act  approved  March  3,  1909,  of  Saginaw  River, 
Michigan,  with  a  view  to  securing  a  depth  of  20  feet  from  Saginaw  Bay  to  Tittaba- 
wassee  River. 

The  existing  project  for  improvement  of  this  river  adopted  in  1882  provides  for  a 
channel  200  feet  wide,  14  feet  deep,  from  Saginaw  Bay  to  and  along  the  front  of  Bay 
City,  thence  12  feet  deep  to  the  upper  limits  of  the  city  of  Saginaw.  By  the  river 
and  harbor  act  of  August  5,  1886,  the  improvement  of  the  west  channel,  with  a  view 
to  securing  a  depth  of  12  feet  along  West  Bay  City,  was  also  added  to  the  project. 
Under  this  project  there  has  been  secured  a  channel  200  feet  wide,  14  feet  deep,  from 
the  mouth  of  the  river  to  Portsmouth  Bridge,  in  Bay  City;  thence  12  feet  deep  to  the 
Michigan  Central  Railroad  bridge,  in  Saginaw,  and  thence  to  Center  Street  Bridge, 
150  feet  wide  and  12  feet  deep.  The  portion  from  the  Michigan  Central  Railr(^a 
bridge  to  the  head  of  the  river  has  not  as  yet  been  completed  to  the  project  depth 
and  width. 

The  district  officer  submits  plan  for  improvement  to  provide  a  channel  200  feet 
wide,  18  feet  deep,  in  the  bay  and  16  feet  deep  in  the  river  up  to  its  junction  with  the 
Tittabawassee,  at  an  estimated  cost  of  $686,000,  with  $20,000  annually  for  maintenance^ 
and  one  contemplating  a  channel  200  feet  wide  and  20  feet  deep  from  the  bay  to  the 
junction  of  the  rivers,  at  an  estimated  cost  of  $1,541,000,  with  $25,000  annually  for 
maintenance.  These  plans  involve  the  dredging  of  silt,  sand,  clay,  and  hardpan 
and  depositing  the  material  on  the  banks  in  tne  vicinity  of  the  excavation..  In  the 
opinion  of  the  district  officer  the  depth  of  12  feet  provided  under  the  present  project 
is  insufficient  for  the  class  of  vessels  now  in  use  on  the  Great  Lakes,  and  he  states  that 
either  the  river  should  be  deepened  or  the  existing  project  for  its  improvement  aban- 
doned. While  he  deems  present  commerce  insufficient  to  justify  the  cost  of  further 
improvement,  he  believes  that  a  depth  of  16  feet  will  cause  such  a  marked  increase 
in  commerce  as  to  justify  the  improvement  to  that  depth,  and  he  therefore  recom- 
mends that  the  channel  be  deepened  to  16  feet  in  the  river  and  18  feet  in  the  bay,  as 
outlined  above.  The  division  engineer  is  of  opinion  that  neither  present  nor  reason- 
ably prospective  commerce  would  justify  the  cost  of  the  improvement  proposed. 

These  reports  have  had  consideration  by  the  Board  of  Engineers  for  Rivers  and  Har- 
bors, which  has  held  a  public  hearing  in  this  city,  and  the  Board  is  of  opinion  that  it 
is  inadvisable  to  continue  expenditures  under  the  present  project,  as  resulting  benefits 
are  incommensurate  with  the  cost.  It  believes,  however,  that  if  full  advantage  is 
taken  of  a  16-foot  depth,  as  local  interests  believe  will  be  the  case,  its  cost  will  not 
be  unreasonable,  and  it  recommends  this  project  for  adoption.  . 

I  concur  with  the  district  officer  and  the  Board  of  Engmeers  for  Rivers  and  Harbors 
in  the  opinion  that  this  locality  is  worthy  of  improvement  to  the  extent  of  providing 
a  channel  16  feet  deep  in  the  river  and  18  feet  deep  in  the  bay,  at  an  estimated  cost 
of  $686,000,  with  $20,000  annually  for  maintenance. 

Very  respectfully,  W.  L.  Marshall. 

Chief  of  Engineers^  U.  S.  Army. 

The  Secretary  of  War. 

The  commerce  benefited  by  the  improvement  had  decreased  in  recent  years,  and 
amounted  to  264,648  tons  in  1908,  of  which  about  79,000  tons  were  received  and 
shipped  at  Saginaw.  The  principal  articles  received  were  lumber,  logs,  coal,  and 
general  merchandise.  The  principal  articles  shipped  were  cement,  salt,  cedar  ties, 
scrap  iron,  and  general  mercnandise.  Formerly  the  great  item  of  export  was  lumber, 
but  with  the  clearing  of  the  forests  of  Michigan  the  principal  items  of  import  have 
become  timber  products.  Both  Saginaw  and  Bay  City  are  rapidly  developing  from 
lumber  towns  into  large  manufacturing  centers,  and  desire  to  obtain  the  crude  prod- 
ucts for  manufacture  by  water  transportation.  Coal  is  the  most  important  prospective 
natural  resource.  The  coal  is  bituminous,  of  low  grade,  and  found  in  thin  seams. 
The  coal  measures  cover  an  area  of  more  than  10,000  square  miles,  and  the  principal 
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production  has  heretofore  been  in  the  counties  of  Saginaw  and  Bay,  which  in  1907 
mined  over  2,000,000  tons.  The  coal-mining  industry  is  rapidly  increasing.  The 
output  at  present  is  shipped  by  rail  to  near-by  towns,  but  if  the  channel  in  the  Saginaw 
River  should  be  sufficiently  improved  much  might  be  transported  by  river.  Other 
items  which  can  be  produced  in  the  Saginaw  Valley  in  large  quantities,  and  which 
would  naturally  seek  water  transportation,  are  salt  and  cement. 

SHOOTERS    ISLAND    CHANNEL,     NEWARK    BAY,     NEW    YORK    AND     NEW 

JERSEY. 

The  following  is  from  House  Document  No.  337,  Fifty-ninth  Con- 
gress, second  session: 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D,  C,  December  It,  1906. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  had  under  consideration  the 
within  report  of  the  district  ofBcer  on  a  survey  of  a  channel  from  the  Kill  van  Kull 
north  of  Shooters  Island  to  the  existing  channel  near  to  Corner  Stake  light,  includi^ 
the  reef  at  Bergen  Point  light,  with  a  view  to  obtaining  a  depth  of  16  feet,  made  in 
extension  of  a  preliminary  examination  for  the  purpose  of  formulating  an  estimate  of 
cost  of  the  work  deemed  necessary  at  this  locality. 

In  its  report  reviewing  that  of  the  district  officer  on  the  preliminary  examination 
above  referred  to,  the  Board  discussed  the  commercial  necessity  for  the  proposed 
improvement  and  ex})ressed  the  opinion  ''that  the  channel  south  of  Shooters  Island 
IB  inadequate  for  existing  commerce  and  should  either  be  enlarged  or  a  second  channel 
constructed  north  of  the  island."  Further  study  developed  the  fact  that  sufiBcient 
.widening  of  the  south  channel  to  meet  the  present  and  future  necessities  of  naviga- 
tion is  impracticable  on  account  of  the  great  value  of  abutting  property  on  Staten 
Island,  precluding  the  possibility  of  a  sufficient  setting  back  of  the  harbor  linee.  The 
additional  facilities  required  can  therefore  best  be  obtained  to  the  north  of  Shooten 
Island,  and  the  district  officer  submits  a  plan,  at  a  total  cost  of  $280,115,  covering  the 
work  required  to  provide  a  channel  from  Kill  van  Kull  to  the  existing  channel  near 
Comer  Stake  light  300  feet  wide  and  16  feet  deep  at  mean  low  water,  together  with 
the  removal  of  part  of  the  reef  at  Bergen  Point  and  of  the  middle-grounds  in  the 
locality  of  Comer  Stake  and  Bergen  Point  lights.  The  cost  of  maintenance  ia  esti- 
mated at  $5,000  annually. 

Having  in  irind  the  enormous  commerce  utilizing  the  water  route  through  Kill 
van  Kull  and  Arthur  Kill,  and  the  obvious  present  and  future  necessity  for  greater 
facilities  than  can  be  afforded  by  the  narrow  channel  between  Shooters  Island  and 
Staten  Island,  the  Board  concurs  in  the  opinion  of  the  district  officer  that  it  is  advis- 
able for  the  United  States  to  undertake  the  fiurther  improvement  of  this  locality, 
and  it  recommends  the  adoption  of  the  project  outlined  within  as  an  extension  of  the 
existing  project  for  the  improvement  of  Arthur  Kill,  or  Staten  Island  Sound ,  irom 
Kill  van  Kull  to  Raritan  Bay. 

For  the  Board : 

R.  L.  HoxiR, 
lAeut,  CoL,  Cor^s  of  Enqineen^ 

Senior  Member  Present. 

The  Chief  of  Engineers  concur  in  the  above. 

ST.    CLAIR  RIVER;   MICHIGAN. 

The  following  report  of  .the  Board  of  Engineers  on  a  recent  survey 
is  concurred  in  bjr  the  Chief  of  Engineers  and  printed  in  House  Docu- 
ment No.  453,  Sixtieth  Congress,  first  session. 

Board  of  Engineers  for  Rivers  and  HARBoaa, 

Washington,  D.  C,  December  t,  19C7. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

In  tne  within  report  the  district  officer  submits  plans  for  constructing  a  channel  20 

feet  deep  connecting  the  North  and  South  channels  of  St.  Clair  River  between  Herscm 

Island  and  Russell  Island,  in  the  vicinity  of  Algonac,  Mich.    The  cost  of  a  channel 

100  feet  wide  is  estimated  at  $31,633,  one  200  feet  wide  at  $56,596,  and  one  300  feet 
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wide  at  |79,693.  WTiile  either  of  the  smaller  channels  proposed  would  probably 
serve  the  needs  of  the  local  passenger  business  to  and  from  Algonac,  in  which  one  line 
of  steamers  is  principally  interested,  the  district  officer  believes  that  a  channel  300 
feet  wide  will  be  of  some  benefit  to  through  commerce  on  the  St.  (Mair  River,  and  for 
this  reason  he  recommends  its  adoption. 

Under  existing  conditions  vessels  bound  to  or  from  Algonac  must  make  a  rather 
difficult  turn  at  uie  head  of  Russell  Island,  directly  on  the  main  line  of  throvgh  traffic, 
where  the  channel  narrows  to  less  than  1,000  feet.  The  proposed  cut  would  provide 
a  route  affording  access  to  Algonac  for  both  upstream  and  aownstream  traffic,  obviating 
the  necessity  for  making  the  turn  at  the  head  of  Russell  Island,  which  is  not  only 
dangerous  for  vessels  bound  to  or  from  Algonac,  but  likewise  involves  equal  risk  of 
collision  to  vessels  engaged  in  through  commerce.  Viewed  as  an  improvement  for 
the  sole  benefit  of  the  local  traffic  at  Algonac,  the  advisability  of  the  work  would 
appear  doubtful,  but  the  report  of  the  district  officer  makes  it  clear  that  the  provision 
of  a  channel  suitable  to  the  needs  of  general  commerce  will  be  a  work  fully  justified 
by  the  measure  of  safety  it  will  afford  at  this  point  to  the  constantly  growing  and  often 
congested  through  navigation  of  the  St.  Clair  River. 

In  view  of  the  above,  the  Board  recommends  approval  of  the  project  contained 
within  for  excavating  between  Ru6sell  Island  and  Herson  Island  a  channel  300  feet 
wide  and  20  feet  deep  at  a  cost  of  approximately  $100,000,  including  10  per  cent  for 
contingencies  and  $10,000  to  cover  the  cost  of  land  needed  for  the  necessary  right  of 
way. 

tor  the  Board:  D.  W.  Lock  wood. 

Colonel,  Corps  of  Engineerg, 

Senior  Member  of  the  Board. 

Mr.  B.  W.  Parker,  general  manager  of  the  White  Star  Line  of  steamers,  in  letter  of 
March  11,  1907,  writes  me  of  their  business  for  the  season  of  1906,  as  follows: 

*'Our  steamer  City  of  Toledo  made  217  landings  at  Algonac  and  carried  to  and  by 
the  town  90,237  people,  the  steamer  Greyhound  made  16  landings  and  carried  15,911 
people,  steamer  Tashmoo  made  182  landings  and. carried  137,421  people,  and  the 
£iteamer  Owana  made  244  landings  and  carried  30,658  people;  a  total  of  659  landings 
at  the  port  of  Algonac  with  our  four  steamers  and  carried  passengers  to  and  by  the 
town  to  a  total  of  274,227  people." 

The  new  proposed  channel  would  mean  a  saving  on  the  659  trips  of  nearly  750  miles 
during  the  Eeafon,  and  would  avoid  the  point  where  accidents  are  so  liable  to  occur, 
thus  greatly  diminishing  the  chances  of  a  collision  with  one  of  these  passenger  steamers 
with  its  attendant  loss  of  many  lives. 

ST.  CROIX   RIVER,  MAINE. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  748, 
Sixty-first  Congress,  second  session.  Following  is  the  report  of  the 
Board  of  Engineers,  in  which  the  Chief  of  Engineers  concurs: 

Board  of  Engineers  fob  Rivers  and  Harbors, 

Washington,  D.  C,  February  16, 1910, 

Respectfully  returned  to  the  Chief  of  Engfineere,  U.  S.  Army. 

The  dis^ct  officer  presents  herein  a  comprehensive  analysis  of  physical,  commer^ 
cial,  and  tidal  conditions,  and  concludes  that  the  needs  of  navigation  would  be  satis- 
factorily met  by  a  channel  9  feet  deep  and  100  feet  wide  from  the  upper  steamboat 
wharf  at  Calais  to  the  public  landini^  at  St.  Stephen;  9  feet  deep  ana  150  feet  wide 
thence  to  the  lower  steamboat  wharf  in  Calais;  thence  12  feet  deep  and  200  feet  wide 
to  the  mouth  of  the  river. 

The  estimate  for  this  work  is  $270,000  for  construction  and  $2,000  for  annual  main- 
tenance. There  is  included  in  the  estimate  $32,580  for  a  training  dike  which  is  not 
recommended  for  immediate  construction.  If  this  item  be  omitted  from  the  estimate 
for  the  present,  the  cost  of  the  improvement  should  be,  in  round  figures,  1234,000.  It 
is  believed  that  the  proposed  channel  is  partially  in  Canadian  waters  and  the  district 
officer  is  of  opinion  that  the  Canadian  government  should  cooperate  in  the  work, 
but  he  believes  the  improvement  is  of  sufficient  importance  to  An^erican  commerce 
to  justify  its  cost  by  the  American  Government  alone,  provided  that  assurance  be 
given  by  local  interests  tiiat  the  deposit  of  sawdust  or  other  obstructive  mill  waste  in 
the  river  is  discontinued.  The  division  engineer  concurs  in  the  recommendation 
of  the  local  officer,  but  invites  attention  to  the  necessity  of  a  turning  basin  at  the  head 
of  the  proposed  channel. 
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The  water-borne  commerce  of  St.  Croix  River  is  reported  sb  amounting  to  about 
200,000  tons,  of  which  80  per  cent  is  accredited  to  the  .Ajnerican  shore  and  &  per  cent 
to  the  Canadian.  Vessels  handling  this  commerce  are  greatly  inconvenienced  (m 
account  of  insufficient  depth  and  must  take  advantage  of  the  tides.  A  channel  which 
would  entirely  obviate  tne  necessity  of  dependence  on  the  tides  would  have  (o  be 
about  20  feet  in  depth  at  low  water.  The  cost  of  such  a  channel  is  obviou^^  pro- 
hibitive. It  appears  that  a  channel  of  the  dimensions  outlined  by  the  district  officer,  9 
and  12  feet  in  depth,  will  meet  all  reasonable  demands  of  commerce,  and  the  Board 
believes  that  the  cost  as  estimated  by  him  is  not  unreasonable  when  compared  with 
probable  resulting  benefits. 

While  it  appeal?  that  the  benefits  to  American  commerce  will  be  sufficient  to  w- 
rant  the  expenditure  involved,  the  Board  believes  that  an  effort  should  be  made 
to  secure  the  cooperation  of  the  Canadian  government  to  the  extent  of  20  per  cent  of 
the  total  cost.  In  the  opinion  of  the  Board  no  work  should  be  undertaken  until  the 
injury  of  the  river  by  the  dumping  into  it  of  sawdust  and  other  similar  refuse  has  been 
permanently  stopped. 

Subject  to  the  above,  the  Board  recommends  the  adoption  of  the  project  piopoeed 
by  the  district  officer  at  an  estimated  cost  of  $234,000.  The  construction  of  the  dike 
is  not  included  in  the  estimate,  as  it  is  believed  that  its  construction  should  not  be 
undertaken  until  the  channel  has  been  dredged  and  the  necessity  for  the  dike  is 
fully  demonstrated.  The  widening  of  the  channel  in  the  vicinity  of  the  public 
wharf  at  St.  Stephen  will  serve  for  a  turning  basin  for  the  present.  This  location  is 
but  1,700  feet  below  the  head  of  the  improvement,  and  boats  that  go  above  this  widen- 
ing can  be  dropped  down  for  turning. 

The  district  officer  describes  existing  wharves  and  terminal  facilities,  and  attention 
is  respectfully  invited  to  his  remarks  on  this  subject.  In  compliance  with  the  pro- 
visions of  section  13  of  the  act  of  March  3,  1909,  the  Board  reports  that  there  are  no 
questions  of  water  power  or  other  subjects  so  related  to  the  project  proposed  that  they 
may  be  coordinated  therewith  to  lessen  the  cost  and  compensate  the  Government 
for  expenditures  made  in  the  interests  of  navigation. 

ST.    LUCIA   (lUCIE)  INLET,  FLORIDA. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  1312, 

Sixtieth  Confess,  second  session.     Following  is   the  letter  of  the 

Chief  of  Engineers  submitting  the  same: 

War  Department, 
Office  op  the  Chiep  op  Engineers, 

Waskingtoriy  Janucaryi  7,  1909. 

Sir:  I  have  the  honor  to  submit  herewith  for  transmission  to  Congress  reports  of 
July  19,  1907,  by  Mai.  Francis  R.  Shunk,  Corps  of  Engineers,  and  October  1,  1908, 
with  map,  by  Capt.  George  R.  Spalding,  Corps  of  Engmeers,  on  preliminary  exam- 
ination and  survev,  respectively,  of  St.  Lucia  (Lucie)  Inlet,  Floriaa,  as  pro>'ided  for 
by  the  river  and  harbor  act  approved  March  2,  1907. 

As  a  result  of  the  preliminary  examination  Major  Shunk  expressed  the  opinion,  based 
upon  the  facts  and  reasons  given,  that  this  locality  is  not  worthy  of  improvement  by 
Uie  United  States;  but  upon  representations  made  before  the  Board  of  Engineers  for 
Rivers  and  Harbors  in  the  course  of  its  review  of  the  subject  it  was  made  to  appear 
that  additional  information  was  essential  to  a  proper  determination  of  the  question, 
and  a  survey  was  ordered  as  authorized  by  law. 

In  his  survey  report  of  October  1,  1908,  Captain  Spalding  presents  alternative 
plans  for  improvement  desired  to  secure  a  channel  at  St.  Lucie  Inlet  leading  from 
the  ocean  to  an  interior  basm,  the  channel  and  basin  to  have  an  available  depth  of 
18  feet  at  mean  low  water  and  the  entrance  to  be  protected  by  a  single  jetty  on 
the  north  side.  In  his  opinion  the  locality  is  worthy  of  improvement  and  he' rec- 
ommends for  adoption  the  plan  in  which  the  basin  is  located  in  the  mouth  of  St. 
Lucie  River  in  rear  of  Sewails  Point;  the  cost  of  the  work  is  estimated  at  11,460,000, 
with  $5,000  annually  for  maintenance.  It  is  noted,  however,  that  the  local  officer 
states  that  it  is  not  improbable  that  a  similar  jetty  will  eventually  be  needed  on  the 
south  side  of  the  entrance  to  protect  the  channel  from  sand  movement  from  that 
direction. 

In  forwarding  this  report  by  his  indorsement  of  October  5,  1908  (copy  herewith), 
the  division  engineer,  Col.  Dan  C.  Kingman,  Corps  of  Engineers,  agrees  with  the 
district  officer  in  his  opinion  that  this  locality  is  woithy  of  improvement  to  the  extent 
and  in  the  manner  indicated,  but  differs  with  him  as  to  the  method  and  cost  of  effecting 
such  improvement.  The  division  engineer  recommends  that  two  jetties  be  provided 
for  and  that  the  excavation  be  done  with  a  dredge  owned  and  operated  by  the  United 
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States.    In  his  opinion  the  whole  improvement  can  be  carried  out  for  considerably 
less  than  a  million  dollars. 

In  connection  with  its  final  review  of  the  subject  the  Board  of  Engfineers  for  Rivera 
and  Harbors  held  a  public  hearing  and  made  an  mspection  of  the  locality  on  December 
11,  1908.  In  its  report  of  December  22,  1908  (herewith),  the  Board  sigreea  with  the 
division  engineer  in  believing  that  two  jetties  will  be  necessary,  but  does  not  concur 
in  the  estimate  of  cost.  Certain  changes  in  the  plan  are  proposed,  and  it  is  suggested 
that  still  other  details  be  left  for  further  study;  tne  estimate  is  placed  at  not  to  exceed 
$1,400,000.  In  conclusion  the  Board  expresses  the  opinion  that  the  locality  is  worthy 
of  improvement,  but  for  the  reasons  given  suggests  the  propriety  of  requiring  the 
local  interests  to  contribute  a  share  of  the  expense  of  the  necessary  work. 

The  proposed  improvement  at  this  locality  is  intended  to  serve  two  purposes,  first, 
to  create  a  harbor  where  it  will  be  possible  for  seagoing  vessels  of  moaerate  draft  to 
enter  and  anchor,  or  lie  at  wharves,  so  as  to  afford  an  outlet  for  the  commerce  tributary 
to  Indian  River  and  the  connecting  inland  waterways,  and,  second,  to  provide  a  harbor 
of  refuge  for  an  exposed  coast  where  there  are  at  present  no  ports  for  vessels  drawing 
more  than  12  feet  oetween  Jacksonville  and  Key  West,  a  distance  of  600  miles,  and 
where  none  is  contemplated  except  at  Miami.  It  also  appears  from  the  reports  sub- 
mitted that  there  is  in  contemplation  by  private  parties  the  construction  of  a  canal 
from  St.  Lucie  River  to  Lake  Okechobee  and  its  tributary  waters,  which  will  afford 
an  outlet  on  the  east  coast  of  Florida  for  a  large  amount  of  timber  and  other  products 
from  the  interior,  and  this  prospective  traffic  from  the  interior  will  add  materiaUy  to 
the  commerce  to  be  affectea  by  the  improvement  of  the  inlet. 

Therefore,  taking  into  consideration  all  the  interests  which  will  be  served,  in  mv 
opinion  the  improvement  of  St.  Lucie  Inlet  and  basin  as  proposed,  at  a  cost  not  exceea- 
ing  $1,400,000,  is  worthy  of  being  undertaken  by  the  Umtea  States  in  connection  with 
the  development  of  the  inland  waterways  affected,  and  as  a  harbor  of  refuge,  under  the 
condition  as  to  contribution  by  local  interests  recommended  by  the  Board. 

Further  investigation  will  be  necessary  to  definitely  determine  the  details  of  the 
plans  of  improvement,  but  it  is  believed  that  this  can  be  done  whenever  the  work,  if 
authorized,  is  actually  undertaken,  and  that  the  total  cost  of  the  improvement  will  not 
exceed  the  limit  above  mentioned. 

Very  respectfully,  W.  L.  Marshall. 

Ckiefo/EnffineerSf  U.  8.  Army. 

The  Secretary  of  War. 

In  the  report  on  the  preliminary  examination  of  St.  Lucie  Inlet,  ordered  by  the  act 
of  March  2, 1907,  information  is  given  as  to  the  commercial  interests  of  the  locality  and 
as  to  the  probable  benefits  whicn  would  result  from  the  improvement  of  the  inlet.  It 
appears  tnat  the  export  commerce  of  this  region  which  at  the  time  of  the  former  investi- 
^tion  was  valued  at  $992,500,  has  now  a  valuation  of  $3,087,500  per  annum,  or  an 
increase  in  value  of  $2,095,000,  which  would  indicate  that,  so  far  as  commercial  con- 
siderations are  concerned,  conditions  are  somewhat  more  favorable  than  at  the  time  of 
the  former  examination.  No  commercial  use  is  made  of  St.  Lucie  Inlet,  however,  at 
the  present  time. 

The  following  is  from  Senate  Document  No.  423,  Sixty-first  Con- 
gress, second  session: 

War  Department, 
Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  C,  March  7, 1910. 

Sir:  1.  By  your  reference  the  Board  haa  had  before  it  the  following  resolution  of  the 
Committee  on  Commerce  of  the  Senate: 

**  Resolved  by  the  Committee  on  Commerce  of  the  Senate,  That  the  Board  of  Engineers 
for  Rivers  and  Harbors  be  requested  to  prepare  and  submit  a  supplemental  report 
upon  the  project  set  forth  in  House  Document  Numbered  thirteen  hundred  and  twelve, 
Sixtieth  Congress,  second  session,  presenting  an  estimate  of  cost  of  a  modified  project 
for  a  depth  oi  twelve  feet  from  tne  ocean  to  a  point  just  inside  St.  Lucie  Inlet,  wilii 
its  views  thereon." 

2.  Complying  with  instructions  from  the  Chief  of  Engineers,  U.  S.  Army,  the  dis- 
trict ofiScer  nas  submitted  by  telegram  an  estimate  of  cost  for  constructing  the  12-foot 
channel  specified  in  the  resolution,  as  follows: 

Dredging  and  rock  excavation  for  channel  12  feet  deep  and  150  feet  wide 

across  St.  Lucie  Inlet  to  pocket  near  North  Point 1150,000 

Construction  of  one  jetty 135,000 

Total 285,000 

8.  Rep.  527,  61-2 48 
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3.  The  original  report  referred  to  in  the  resolution  contemplated  an  entrance  throofdi 
St.  Lucie  Inlet  18  feet  deep,  to  provide  for  coastwise  vessels  of  a  class  suitable  for  the 
shipment  of  the  commodities  raised  in  the  vicinity  to  New  York  and  other  distint 
markets,  and  for  the  transportation  of  large  quantities  of  lumber,  which  it  wss  stated 
would  be  brought  from  Lake  Okechobee  district  if  the  improvement  were  made. 
This  plan  also  had  in  view  the  utilization  of  the  inner  basin  as  a  harbor  of  refuge,  u 
indicated  in  the  report. 

4.  The  modified  plan  now  proposed  has  in  view  such  a  channel  as  would  accommo- 
date light-draft  vessels,  with  a  view  to  utilizing  a  line  of  boats  recently  put  on  between 
Jacksonville  and  Miami.  The  depth  contemplated  would  not  be  such  as  could  be 
used  by  ordinary  coastwise  vessels,  and  it  would  not  be  suitable  for  the  tnuuportaiion 
of  lumoer;  neither  would  it  provide  facilities  suitable  for  a  harbor  of  refuge  for  geneni 
navi^tion. 

5.  The  act  of  March  3,  1909,  provides  for  a  survey  for  an  intercoastal  waterway  to 
include  the  east  coast  of  Florida,  as  follows: 

**  Survey  for  the  construction  of  a  continuous  waterway,  inland  where  practicable, 
from  Beaufort,  North  Carolina,  to  the  Cape  Fear  River,  North  Carolina;  thence  to 
Winy  ah  Bay,  South  Carolina;  thence  to  Saint  Johns  River,  Florida;  thence  to  Key 
West,  Florida,  for  the  purpose  of  ascertaining  the  cost  of  a  channel  with  a  m&zimum 
depth  of  twelve  feet,  or  such  lesser  depths  along  any  section  or  sections  of  the  said 
waterway  as  may  be  found  to  be  sufficient  for  commercial,  naval,  or  military  purpoees. 
Such  survey  shall  include  an  examination  of  all  practicable  routes,  tlie  prepara- 
tion of  plans  and  estimates  of  cost  along  the  most  available  route,  and  a  report  upon 
the  desurability  of  utilizing  as  a  part  of  such  waterway  any  existing  public  or  private 
canal,  or  any  part  thereof,  and  the  probable  cost  of  acquiring  the  same." 

6.  The  report  of  this  survey  has  not  yet  been  made.  Should  this  survey  result  in 
the  adoption  of  a  project  for  an  inland  waterway  along  the  east  coast  of  Florida,  the 
same  purpose  would  be  served  as  by  the  12-foot  channel  into  St.  Lucie  Inlet  now 
deedred.  The  board  therefore  deems  it  inadvisable  for  the  United  States  to  undertake 
the  construction  of  such  a  channel  at  this  time. 

For  the  Board: 

Very  respectfully,  Wm.  T.  Rosbell, 

Colonel,  Corps  of  Engineers^ 
Senior  Member  of  the  Bo€ird. 
The  Chief  of  Engineers,  U.  S.  Army, 

Washington^  D.  C. 

THE   NARBOWS,  SANTA  ROSA   SOUND^  FLORIDA. 

Following  is  the  report  of  the  Board  of  Engineers,  printed  in  House 
Document  rJo.  565,  Sixty-first  Congress,  second  session.  The  Chief 
of  Engineers  concurs. 

Board  of  Enqinberb  for  Rivers  and  Harbors, 

Washington^  D.  C,  December  27, 1909. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

The  district  officer  estimates  that  a  channel  6  feet  in  depth  through  the  narrow 
in  Santa  Rosa  Sound  can  be  obtained  by  dredging,  at  an  estimated  cost  of  $24,000. 
No  estimate  for  maintenance  is  given,  but  an  examination  of  the  coast  chart  indicatee 
that  this  item  of  expense  would  probably  be  quite  small. 

This  water  route  forms  a  connection  between  Pensacola  Bay  and  Choctawhatchee 
Bay,  through  which  there  is  considerable  traffic.  A  channel  6  feet  in  depth  has  been 
provided  into  Choctawhatchee  River,  and  a  similar  depth  through  the  narrows  would 
obviously  be  of  material  value  to  the  commerce  of  the  locality. 

In  the  opinion  of  the  Board  the  cost  of  the  work  involved  is  reasonable  when  com- 
pared mth  probable  resulting  benefits,  and  therefore  it  concurs  with  the  district 
officer  and  tne  division  engineer  in  recommending  the  improvement  as  worthy  of 
being  undertaken  by  the  General  Government  at  ^e  estimated  cost  of  $24,000. 

In  compliance  with  the  provisions  of  section  13  of  the  act  of  March  3,  1909,  the 
Board  reports  that  there  are  no  questions  of  terminal  facilities,  water  power,  or  other 
subjects  so  related  to  the  project  proposed  that  they  may  be  coordinated  therewith 
to  lessen  the  cost  and  compensate  the  Government  for  expenditures  made  in  the 
interest  of  navigation. 

For  the  Board : 

W.  E.  Craig  HILL, 
Major,  Corps  of  EngineerSy 

Senior  Member  Present. 
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Following  is  the  report  on  preliminary  examination : 

United  States  Engineer  Office, 
Montgomery^  Ala.,  November  12,  1909. 

Sir:  I  have  the  honor  to  submit  the  following  report  upon  preliminary  examination 
of  the  narrows,  Santa  Rosa  Sound,  Florida,  for  a  channel  of  6  feet,  as  provided  for  in 
river  and  harbor  act  approved  March  3,  1909: 

Santo  Rosa  Sound  connects  Choctowhatchee  Bay  with  Pensacola  Bay.  Its  general 
condition  is  shown  on  the  Coast  and  Geodetic  chart,  the  general  depth  being  over  6 
feet  except  in  the  narrows. 

The  commerce  that  passes  through  this  sound  is  composed  of  the  commerce  on 
Choctowhatchee  River  and  the  commerce  originating  on  Choctawhatchee  Bay.  The 
commerce  reported  on  Choctowhatchee  River  for  the  last  year  was  valued  at  12,211,651. 

The  channel  at  the  mouth  of  Choctowhatchee  River  has  been  dredj2;ed  to  a  depth 
of  6  feet  and  a  bulkhead  constructed  to  maintoin  this  depth.  The  depth  on  Choc- 
tawatchee  River  decreases  as  you  proceed  upstream,  being  3 J  feet  to  the  mouth  of 
the  Holmes  River  and  2i  feet  to  Geneva. 

The  amount  of  commerce  originating  on  the  bay  is  estimated  at  42,600,000  feet  of 
lumber,  14,000  barrels  of  turpentine,  and  49,000  barrels  of  rosin,  amounting  in  value 
to  over  $1,000,000.  The  deptn  of  water  at  the  narrows  limits  the  class  of  vessels  han- 
dling this  commerce. 

This  locality  is,  in  my  opinion,  worthy  of  improvement  by  the  General  Govern- 
ment to  secure  a  channel  of  6  feet.     No  survey  will  be  necessary.    The  conditions 
shown  on  the  Coast  and  Geodetic  chart  have  been  checked  by  soundings  at  shallow 
places  and  are  now  practically  the  same  as  they  were  when  this  chart  was  made. 
Very  respectfully, 

H.  B.  Ferguson, 
Captain,  Corps  of  Engineers, 

SIUSLAW   RIVER,  OREGON. 

Following  is  the  letter  of  the  Chief  of  Engineers  submitting  report 
on  a  recent  survey,  printed  in  House  Document  No.  648,  Sixty-first 
Congress,  second  session: 

War  Department, 
Office  of  the  Chief  of  Enoineerb, 

Washington,  February  2,  1910. 

Sir:  I  have  the  honor  to  submit  herewith,  for  transmission  to  ConsreBS,  reports  dated 
July  23,  1909,  and  January  7,  1910,  with  map,  by  Maj.  J.  F.  Mclndoe,  Corps  of  Engi- 
neers, on  preliminary  examination  and  survey,  respectively,  called  for  by  the  river 
and  harbor  act  approved  March  3,  1909,  of  Siuslaw  Kiver,  Oregon,  at  the  mouth. 

There  has  been  constructed  by  the  General  Government  at  this  locality  a  jetty  4,090 
feet  long  on  the  north  side  of  the  entrance,  with  a  view  to  securing  a  depth  of  8  feet  at 
low  tide,  the  last  active  operations  being  in  December,  1900.  The  river  and  harbcM* 
act  of  March  3, 1905,  contamed  a  provision  for  the  discontinuance  of  the  improvement. 

The  district  oflScer  expresses  the  opinion,  which  is  concurred  in  by  the  division  engi- 
neer and  the  Board  of  Engineers  for  Rivers  and  Harbors,  that  fiulher  improvement  of 
this  stream  is  not  worthy  of  being  undertaken  .if  the  entire  cost  is  to  be  Dome  by  the 
United  States. 

In  view  of  the  fact,  however,  that  the  port  of  Siuslaw  stands  ready  to  cooperate  in 
the  improvement  to  the  extent  of  $260,000,  the  district  officer  presents  a  plan  for 
further  improvement  by  extending  the  existing  high-tide  north  jetty  beginning 
at  the  point  A  on  the  map,  westerly  along  the  edge  of  the  north  spit  and  termi- 
nating at  C,  and  by  constructing  a  south  jetty  of  similar  height  be^nning  at  M  and 
terminating  at  N,  at  which  point  it  is  distant  750  feet  from  the  north  jetty,  with  a  short 
spur  at  the  shore  end  terminating  at  E,  all  at  an  estimated  cost  of  $426,000,  and  $5,000 
annually  during  construction  for  maintenance  and  repairs.  He  recommends  this 
project  for  adoption,  conditioned,  however,  on  local  cooperation. 

These  reports  have  been  referred  to  the  Board  of  Engineers  for  Rivers  and  Harbors 
for  consideration,  and  the  Board  recommends  the  adoption  of  this  project  provided  the 
port  of  Siuslaw  will  supplv  one-half  the  cost  of  construction  and  maintenance  during 
construction,  which  halt  shall  be  placed  to  the  credit  of  the  engineer  officer  in  charge 
of  the  work  in  such  sums  and  at  sucn  times  as  will  enable  equal  amounts  to  be  expended 
from  the  two  funds  as  the  work  progresses;  and  provided  further,  that  the  amount 
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to  be  fumifihed  by  the  port  of  Siufilaw  may  be  reduced  by  such  amounts  as  said  port 
ma^r  have  expended  in  such  construction  of  the  south  jetty  as  can  be  utilized  by  the 
engineer  officer  in  charge  of  the  work  in  the  execution  of  the  plans  adopted. 
I  concur  in  the  recommendation  of  the  Board  of  Engineers  for  Rivers  and  Harbocs. 
Very  respectfully, 

W.  L.  Marshaix, 
Chief  of  Engineers^  U.  S.  Armg. 
The  Secretary  op  War. 

The  port  of  Siuslaw  is  incorporated  with  power  to  carry  on  certain  work  of  river  and 
harbor  improvement  and  to  contract  with  tne  Government  of  the  United  States  to  do 
any  and  ail  or  any  part  of  making  or  maintaining  such  a  depth  of  water  in  such  bay, 
etc.,  as  said  Government  of  the  United  States  may  from  time  to  time  make  or  maintain. 

SMITHS  CREEK,  NORTH  CAROLINA. 

Report  on  a  recent  survey  is  printed  in  House  Document  Xo.  774, 
Sixty-first  Congress,  second  session.  Following  is  the  report  of  the 
Board  of  Engineers,  in  which  the  Chief  of  Engmeers  concurs: 

Board  of  Enoinbbrb  for  Rivers  and  Harbors, 

WashingUm,  D.  C,  March  7,  1910. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

The  district  officer  submits  within  a  plan  and  estimate  for  the  improvement  of 
Smiths  Creek  in  the  vicinity  of  the  town  of  Oriental.  It  is  proposed  to  dredge  to  a 
depth  of  10  feet  at  mean  low  water  certain  areas  in  the  channel  of  approach  and  to 
dredge  an  anchorage  area  and  turning  basin  adjoining  the  business  portion  of  the 
town.  To  protect  this  area  from  high  seas  it  is  proposed  to  build  a  bulkhead  or  br^ik- 
water  consisting  of  two  rows  of  sheet  piling  300  feet  apart,  inclosing  an  area  of  about 
7.6  acres,  which  is  to  be  filled  with  material  dredged  from  the  harbor.  The  estimated 
cost  of  the  improvement  is  $23,750,  including  the  cost  of  the  bulkhead,  which  is  placed 
at  17,500.  Tne  estimate  for  maintenance  is  |1,000  annually.  The  district  oflBcer 
recommends  the  improvement,  its  cost  to  be  borne  by  the  United  States,  provided 
the  town  of  Oriental  convey,  free  of  cost  to  the  Government,  title  to  the  mte  to  be 
reclaimed,  so  that  said  area  when  built  up  can  be  disposed  of  as  part  return  for  the 
cost  of  the  improvement.  The  views  of  the  division  engineer  app>ear  to  be  in  acccffd 
with  those  of  the  district  officer. 

In  addition  to  the  information  furnished  by  the  district  officer,  the  Board  has  received 
a  statement  covering  the  commerce  of  the  locality,  i)repared  by  interested  persons, 
and  on  February  28, 1910,  it  listened  to  oral  arguments  in  favor  of  the  improvement,  by 
Hon.  F.  M.  Simmons,  United  States  Senator;  Hon.  C.  R.  Thomas,  Member  of  Congrees, 
and  a  committee  of  citizens  from  the  locality. 

There  is  evidence  that  Oriental  is  developing  rapidly,  and  that  the  improvement 
Boueht  would  be  of  value  to  general  commerce  and  navigation  and  of  particular  value 
to  tne  community  centered  about  the  immediate  locality.  It  appears  from  state- 
ments made  to  the  Board  that  real  estate  values  have  greatly  enhanced  in  Oriental  in 
the  recent  past.  The  proposed  improvement,  if  carried  out,  should  be  an  important 
&ctor  in  promoting  a  still  further  aevelopment  and  in  adding  ^atly  to  the  value  of 
adjacent  property.  Except  as  a  place  of  deposit  for  the  material  to  be  dredged  from 
the  basin,  the  area  to  be  built  up  is  not  required  by  the  United  States,  and  the  Board 
does  not  favor  the  Government' s  taking  possession  of  this  aroa  with  a  view  to  its  dispo- 
sition by  sale  or  otherwise.  This  desirable  property  should,  however,  be  of  great 
value  to  local  interests,  and  in  view  of  this  and  the  further  fact  that  the  nature  of  the 
improvement  is  to  some  extent  local,  it  seems  clear  that  those  who  are  to  derive  sub- 
stantial benefit  should  bear  a  fair  share  of  the  expense  of  the  work.  The  Board  be- 
lieves this  share  should  be  the  cost  of  the  bulkhead  necessary  to  retain  the  excavation 
and  the  conveyance  of  the  right  of  deposit  of  material  behind  the  bulkheads. 

Under  these  conditions  the  Board  recommends  the  improvement  proposed  by  the 
district  officer,  at  a  total  cost  of  $23,750,  of  which  sum  the  locality  shall  furnish  $7,500. 

The  district  officer  describes  existing  wharves  and  terminal  facilities,  and  attention 
is  respectfully  invited  to  his  remarks  on  this  subject. 

In  compliance  with  the  provisions  of  section  13  of  the  act  of  March  3,  1909,  the 
Board  reports  that  there  are  no  questions  of  water  power  or  other  subjects  so  related 
to  the  project  proposed  that  they  may  be  coordinated  therewith  to  lessen  the  cost  and 
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compensate  the  Government  for  expenditures  made  in  the  interests  of  navigation, 
except  the  construction  of  the  bulkheads  referred  to  above. 
For  the  Board : 

Wm.  T.  Rossell, 
Colonel,  Corps  of  Engineers  f 
Senior  Member  of  the  Board, 

In  1908  the  commerce  on  this  stream  aggre^ted  72,915  tons,  valued  at  $789,551. 
No  statistics  are  available  for  1909,  but  there  is  no  reason  to  believe  that  it  has  de- 
creased in  tonnage  or  value.  The  prospects  for  a  great  increase  on  the  opening  of  the 
inland  waterway  are  very  good. 

SWIFT  CBEEE^  NOBTH  OABOLINA. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  360, 
Sixty-first  Congress,  second  session.  Following  is  the  report  of  the 
Board  of  Engineers,  in  which  the  Chief  of  Engineers  concurs : 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  C,  November  1, 1909, 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

The  within  report  contains  an  estimate  of  cost  amounting  to  |1,600  for  original  work 
improvement,  and  not  exceeding  |500  thereafter  for  annual  maintenance,  to  afford 
better  navigation  from  the  mouth  of  Swift  Creek  to  Vanceboro,  a  distance  of  about  14 
miles,  by  the  removal  of  snags,  lo^,  and  overhanging  trees  from  the  upper  8  miles  of 
this  stretch,  the  lower  6  miles  being  in  statisfactory  condition.  The  report  also  con- 
tains an  estimate  of  $1,000  for  straightening  the  channel  by  cutting  off  sharp  points, 
but  while  the  district  officer  believes  that  the  removal  of  obstructions  at  the  cost  stated 
is  worthy  to  be  undertaken  by  the  General  Government,  he  is  of  opinion  that  the 
suggested  straightening  is  not  necessary.  The  division  engineer  concurs  in  recom- 
mending; the  improvement  to  the  extent  fovored  by  the  district  officer. 

Basea  upon  the  information  concerning  the  commerce  of  this  stream  contained  in 
the  accompanying  report  on  preliminary  examination,  the  Board  concurs  in  the 
opinion  that  the  work  of  removing  obstructions  at  a  cost  of  $1,600  and  maintaining  the 
work  at  an  estimated  cost  of  $500  annually  is  warranted  by  the  probable  benefits  such 
work  will  confer,  and  it  therefore  recommends  approval  oi  the  project  outlined  by  the 
district  officer. 

In  compliance  with  the  provisions  of  section  13  of  the  act  of  March  3, 1909,  the  Board 
reports  that  there  are  no  questions  of  terminal  facilities,  waterpower,  or  other  subjects 
so  related  to  the  project  proposed  that  they  may  be  coordinated  therewith  to  lessen 
the  cost  and  compensate  the  Government  for  expenditures  made  in  the  interests  of 
navigation. 

For  the  Board : 

John  G.  .D  Knight, 
Colonel,  Corvs  of  Engineers, 
Senior  Member  of  the  Board, 

There  are  two  Swift  Creeks  in  North  Carolina— one  a  tributary  of  the  Tar  River, 
above  Tarboro,  which  was  made  the  subject  of  an  unfavorable  report  in  1889;  and  the 
other  a  tributary  of  the  Neuse  River,  about  8  miles  above  Newbem. 

The  latter  stream  is  imjeistood  to  be  the  one  intended  by  Congress  in  the  act  above 
cited  and  is  the  subject  of  this  report.  No  examination  of  this  stream  has  been  made 
heretofore. 

This  stream  rises  in  Pitt  County  and  flows  in  a  southeast  direction  almost  parallel 
to  Contentnia  Creek  and  Neuse  Kiver  into  Craven  County,  to  a  point  about  8  miles 
below  Vanceboro,  when  it  turns  and  flows  southwest  for  about  5  miles,  emptying  into 
Neuse  River  about  8  miles  above  Newbem. 

The  immediate  banks  of  the  stream  are  low  and  swampy,  while  a  line  of  low  bluffs  is 
found  200  to  300  ^ards  back  on  each  side.  These  are  occasionally  found  to  approach 
the  stream,  especially  at  abrupt  bends,  and  form  the  principal  landings.  The  lower 
portion  of  the  stream  below  Vanceboro,  the  head  of  navigation,  is  deep  and  sluggish, 
though  quite  tortuous  in  several  places.  The  depth  of  water  is  nowhere  less  than  can 
be  brought  up  Neuse  River  to  the  mouth  of  the  creek,  viz,  4  feet  at  low  water. 

The  stream,  however,  is  so  badly  obstructed  by  sunken  logs,  trees,  and  snags,  and 
overhanging  trees  as  to  render  navigation  exceedingly  difficult  and  dangerous.  Also, 
the  tortuous  channel  with  abrupt  bends  in  several  localities  renders  navigation  doubly 
difficult  when  there  is  a  slight  rise  from  floods,  which  give  rise  to  considerable  currents. 

The  commerce  to  be  benefited  is  mostly  of  a  local  character,  amounting  to  nearly 
25,000  tons  annuaUy,  valued  at  about  $300,000. 
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TACOMA   HARBOR;   PXJYALLUP   WATERWAY. 

The  following  is  printed  in  House  Document  No.  418,  Sixty-first 
Congress,  second  session: 

War  Department, 
Board  of  Enoinbbrb  for  Rivers  and  Harbors, 

WashingUm,  D.  C,  March  ;,  1910. 

Sir:  1.  By  reference  from  the  Chief  of  Engineers,  U.  S.  Army,  the  Board  has  had 
under  conBideration  the  following  resolution: 

^^  Resolved  by  the  Committee  on  Commerce  ^  the  Senate^  That  the  Board  of  Engineeis 
for  Rivers  and  Harbors,  in  view  of  recent  doods,  be,  and  it  is  hereby,  requested  and 
directed  to  review  the  project  now  under  way  for  the  improvement  of  the  PujTdlup 
waterway  in  the  harbor  of  Tacoma,  Washington,  and  to  suggest  such  action  sta  may 
be  deemed  desirable  by  Congress/' 

2.  The  existing  project  for  improvement  of  Puyallup  waterway,  adopted  by  the 
act  of  March  3,  1905,  contemplates  a  channel  500  feet  wide  and  28  feet  deep,  for  a 
distance  of  3,650  feet  from  tne  mouth  of  Puyallup  River,  at  an  estimated  co9t  of 
$240,000.  This  work  was  undertaken  under  conditions  requiring  riparian  owners 
to  provide  suitable  places  of  deposit  for  dredged  material  and  to  construct  the  nece^ 
eary  bidkheads,  in  view  of  the  suostantial  benefits  they  would  derive  from  the  reclama- 
tion of  the  adjacent  areas  and  upon  the  further  condition  that  the  city  of  Taeoma 
assume  the  maintenance  of  the  waterway. 

3.  As  a  result  of  a  flood  occurring  in  November  and  December,  1906,  subsequent 
to  the  adoption  of  this  project,  the  White  River  was  turned  bodily  into  the  Puyallup 
River  at  a  point  near  Sumner.  The  White  River  being  considerably  the  lai^gt^  of 
the  two  streams,  the  Puyallup  was  thus  required  to  carry  more  than  double  its  former 
normal  flow;  and  as  both  rivers  are  heavy  silt  carriers  the  effect  of  this  change  wa« 
highly  detrimental  to  the  work  in  Puyallup  waterway.  In  a  report  on  the  subject 
published  in  House  Document  No.  1107,  Sixtieth  Conp'esB,  second  session,  the  district 
officer  stated  that  he  seriouslv  questioned  the  possibility  of  maintaining  the  waterway, 
except  at  great  expense,  if  the  river  continues  to  empty  into  it. 

4.  In  November,  1909,  when  more  than  one-half  of  the  work  in  Puyallup  waterway 
had  been  completed,  several  violent  freshets  occurred,  as  a  result  of  whicb  lar^e 
quantities  of  material  were  brought  down  and  deposited  within  the  im{NX)ved  area, 
practically  obliterating  the  work  done  by  the  United  States.  A  series  of  soundint^ 
taken  December  1,  1909,  showed  that  the  deterioration  from  natural  causes  exceeded 
1,000,000  cubic  yards.  Doubtless  a  certain  amount  of  fill  has  been  taking  place  ever 
since  the  work  was  begun,  but  the  great  bulk  of  it  occurred  during  the  month  of  Novem- 
ber, 1909.  These  circumstances,  and  the  possibility  of  their  recurrence,  have  thrown 
serious  doubt  upon  the  practicability  of  completing  the  project,  while  it  is  oertaia 
that  the  cost  of  maintenance  would  be  very  great. 

5.  By  the  committee  resolution  quoted  above,  the  Board  is  required  "to  re\iew  the 
project  now  under  way  for  the  improvement  of  Puyallup  waterway  in  the  harbor  of 
Tacoma,  Washington,  and  to  suggest  such  action  as  may  be  deemed  desirable  by 
Congress."  The  questions  involved  in  the  present  case  are  physical  rather  than 
commercial.  WTien  the  existing  project  for  improvement  of  Puyallup  waterway  was 
recommended,  conditions  were  not  so  unfavorable  as  at  present  to  its  economical  com- 
pletion. Under  the  existing  conditions,  as  above  descnbed,  the  cost  of  maintenance 
would  be  so  excessive  that  it  does  not  seem  probable  that  the  city  of  Tacoma  would 
be  able  to  carry  out  its  agreement  to  maintain  this  project.  It  is  certain  that  the 
channel  would  be  seriously  impaired  by  every  freshet,  as  the  dredged  channel,  of 
easy  slope,  acts  as  a  catch  basin  for  the  vast  quantities  of  material  eroded  and  brought 
down  by  the  rapid  currents  above.  The  same  causes  would  operate  to  prevent  the 
successful  and  economical  completion  of  the  initial  improvement  by  the  United  States. 

6.  In  view  of  the  facts  given  above,  the  Board  believes  that  it  is  not  advisable  for 
the  General  Government  to  further  prosecute  the  project  for  improvement  of  Puyal- 
lup waterway,  and  it  recommends  that  the  existing  contract  for  work  at  the  locality 
be  terminated  in  such  manner  as  in  the  judgment  of  the  Chief  of  Engineers  will  best 
protect  the  interests  of  the  United  States. 

7.  At  the  time  of  the  joining  of  the  WTiite  River  with  the  Puyallup  local  interests  had 
under  consideration  the  (question  of  diverting  the  Puyallup  by  a  separate  outlet  to  the 
sound.  If  such  a  diversion  were  executed  by  local  inter^rta,  it  would  solve  the  prob- 
lem of  maintaining  the  waterway  at  the  mouth,  which  would  be  thus  relieved  from 
the  deterioratinff  influences  which  now  render  successful  improvement  impracticable 
at  any  reasonable  cost. 
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8.  In  view  of  the  facts  given  above  ihe  Board  is  of  opinion  that  under  existing  con- 
ditions there  are  no  questions  of  terminal  facilities,  water  power,  or  other  related 
subjects  which  could  be  so  coordinated  with  the  project  for  improvement  of  Puyallup 
waterway  as  to  render  further  work  on  this  project  advisable  in  the  interests  of 
commerce. 
For  the  Board : 

Very  respectfully,  Wy.  T.  Rossell, 

Colonely  Corps  of  Engineers, 
Senior  member  of  the  Board. 

WARROAD  HARBOR;  MINNESOTA. 

Report  on  a  recent  survey  is  printed  in  House  Document  No.  703, 
Sixty-first  Congress,  second  session.  Following  is  the  report  of  the 
Board  of  Engineers,  in  which  the  Chief  of  Engineers  concurs : 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washmgton,  D.  C,  February  15,  191(^. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

Aa  stated  in  the  Board's  indorsement  of  December  28,  1909,  reviewing  the  report 
of  the  district  officer  on  preliminary  examination,  the  work  desired  at  Warroad  Har- 
bor is  the  maintenance  of  channel  depths  and  the  enlargement  of  the  basii^  at  the 
upper  end  of  the  dredged  channel.  This  basin  is  used  as  an  anchorage,  and  it  is  of 
insufficient  size  to  accommodate  the  boats  which  use  it  if  several  of  them  happen 
to  be  in  the  basin  at  the  same  time.  Warroad  is  the  only  harbor  of  refuge  in  this 
part  of  the  lake,  and  in  time  of  storm  available  facilities  are  inadequate  ror  all  the 
vessels  that  seek  its  protection. 

In  the  within  report  the  district  officer  estimates  that  to  enlarge  the  h2L?m  to  900 
feet  by  500  feet,  which  are  believed  to  be  adequate  dimensions,  will  cost  |5,700,  and 
that  on  account  of  improved  conditions  since  the  completion  of  the  jetty  protecting 
the  entrance,  the  harbor  can  be  maintained  by  an  expenditiu'e  of  $2,000  annually. 

Having  in  mind  the  substantial  growth  in  the  commerce  of  this  locality  since  its 
improvement  was  inaugiurated  by  the  General  Government  in  1902,  the  Board  believes 
that  it  is  advisable  for  the  United  States  to  undertake  the  enlargement  of  the  basin 
to  the  dimensions  specified  above,  at  an  estimated  cost  of  $5,700,  and  to  expend  the 
sum  of  $2,000  annually  for  maintenance  of  the  harbor. 

The  district  officer  describes  existing  wharves  and  terminal  facilities,  and  attention 
is  respectfully  invited  to  his  remarks  on  this  subject.  In  compliance  with  the  pro- 
visions of  section  13  of  the  act  of  March  3,  1909,  the  Board  reports  that  there  are  no 
questions  of  water  power  or  other  subjects  so  related  to  the  project  proposed  that  they 
may  be  coordinated  therewith  to  lessen  the  cost  and  compensate  tne  Government  for 
expenditures  made  in  the  interests  of  navigation. 

For  the  Board: 

W.  E.  Craighill, 
Lieut.  Col.f  Corps  of  Engineers  J 

Senior  Member  Present. 

Following  is  an  extract  from  the  report  on  preliminary  exami- 
nation: 

Since  the  date  of  the  last  annual  report  a  branch  of  the  Great  Northern  Railway 
has  been  extended  to  Warroad.  A  Ime  of  the  Canadian  Northern  Railway,  from 
Winnipeg  to  Fort  Frances  and  Port  Arthur,  with  connections  for  Duluth,  already 
passed  through  it.  Since  the  advent  of  the  new  road  the  population  and  activities  of 
the  town  have  noticeably  increased.  One  may  satisfv  himself  by  counting  that  the 
number  of  houses  has  increased  by  33  per  cent,  and  there  is  abundant  evidence  that 
the  business  of  the  place  has  grown  in  proportion. 

The  navigation  season  was  not  over  at  the  time  of  the  examination  on  November  1. 
The  harborhad  been  used  by  20  lake  vessels,  carrying  an  aggre^te  of  about  5,000  tons 
of  merchandise  and  about  7,000  passengers.  The  closing  weoKS,  just  before  the  lake 
freezes,  are  usuallv  the  busiest.  Besides  this  traffic  there  were  a  number  of  rafts 
towed  into  the  harbor  for  fence  poets,  firewood,  etc.,  of  which  no  record  was  kept.  It 
is  safe  to  say  that  the  water-borne  commerce  of  Wairoad  has  doubled  during  the  year. 
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WHITE   LAKE   AND   PENTWATEB  HARBORS,    MICHIGAN. 

These  harbors  were  formerly  carried  as  separate  works,  but  are  now  consolidated  in 
consequence  of  a  provision  in  the  river  and  narbor  act  of  June  13,  1902. 

(a)  White  Lake  Harbor. — When  the  present  project  was  adopted,  the  natural  outlet 
of  White  Lake,  about  3,550  feet  north  of  the  present  entrance,  afforded  a  channel  5 
feet  deep  and  125  feet  wide  between  slab  piers  built  by  local  enterprise. 

The  approved  project  provided  for  the  aoandonment  of  ther  old  outlet  and  the  crea- 
tion of  a  new  one,  12  feet  deep  and  200  feet  wide  between  piers  and  revetments.  This 
project  was  adopted  in  1866,  amended  in  1873,  1884,  and  1892,  the  present  amended 
estimated  cost  bein^  $353,550.  The  various  amendments  to  the  original  project  have 
not  altered  it  materially,  as  they  relate  principally  to  the  length  of  the  proposed  piers 
and  revetments.  The  provision  in  the  act  approved  March  2,  1907,  that  "the  Seere- 
tanr  of  War  is  authorized  to  dredge  the  channel  at  Pentwater  to  the  depth  of  16  feet 
and  to  dredge  the  channel  at  White  I^ake  to  sufficient  depth  to  allow  the  free  use  of 
the  government  dredge  Gillespie j*^  may  be  said  to  have  changed  the  project  to  one  of 
16-foot  depth  and  200  feet  width  between  piers  and  revetments. 

To  June  30,  1909,  there  was  expended  upon  the  existing  project  the  sum  of 
$351,032.40,  of  which  $207,862.44  was  tor  construction  and  $143,169.96  for  maintenance. 

There  have  been  no  operations  at  the  harbor  during  the  fiscal  year,  and  the  expendi- 
tures have  been  for  making  the  customary  soundings  and  for  contingencies  and  for 
dredging  by  the  Gillespie  in  last  fiscal  year.  An  emergency  contract  for  refilling  parte 
of  the  piers  with  stone  was  entered  into  July  1,  1908,  but  no  stone  has  as  yet  been 
delivered.     It  is  probable  that  the  stone  will  be  received  soon. 

The  proportion  of  the  approved  project  completed  to  June  30,  1909,  is  about  91  pa- 
cent.  The  existing  constructions  consist  of  a  north  pier  and  revetment  1,715  feet 
long,  and  of  a  south  pier  and  revetment  1,953  feet  long,  and  the  natural  depth  of  chan- 
nel between  them  is  about  10  feet.  Periodical  dredging  is  necessary  to  secure  and 
maintain  a  depth  of  16  feet.  The  maximum  draft  that  could  be  carriea  over  the  ahoal- 
est  part  of  the  channel  at  the  end  of  the  fiscal  year  was  13  feet. 

In  1908  there  were  at  this  harbor  224  arrivals  and  departures,  with  12,549  short  tons 
of  cargo,  valued  at  $475,000,  and  entirely  local  in  character.  The  local  freight  rates 
by  vessel  from  White  Lake  to  Chicago  are  about  14  per  cent  less  than  the  corresponding 
rates  by  railroad. 

The  narbor  is  but  10.5  miles  north  of  Muskegon. 

After  providing  for  the  estimated  cost  of  the  stone  to  be  delivered  under  the  out- 
standing contract,  and  without  use  of  the  $67,000  allotted  from  the  appropriation  of 
March  3, 1909,  for  repairing  the  piers,  the  remaining  balance  of  available  fimds  will  be 
sufficient  to  pay  for  the  required  dredging  in  1909,  for  which  bids  will  be  invited  early 
in  July. 

The  conditions  at  White  Lake  Harbor  were  made  the  subject  of  a  special  invest^- 
tion  by  the  district  officer,  whose  report  was  referred  for  review  by  tne  Board  of  En- 
gineers for  Rivers  and  Harbors.  In  the  opinion  of  the  Board  this  harbor  la  not  worthy 
of  further  improvement  b}^  the  General  Government,  and  even  the  outlay  necessary 
for  maintenance  and  repairs  would  greatly  exceed  that  warranted  by  existing  ana 
prospective  commerce.  Concurring  in  the  views  of  the  Board,  and  in  compliance  with 
section  7  of  the  river  and  harbor  act  of  March  3, 1899,  it  is  recommended  that  further 
appropriations  for  White  Lake  Harbor  be  discontinued. 

However,  pending  action  by  Congress  providing  for  the  definite  abandonment  of 
the  improvement,  and  since  funds  for  mamtenance  have  been  specifically  provided, 
it  is  believed  that  dredging  and  minor  repairs  to  afford  facilities  for  the  existingcom- 
merce  should  be  done,  and  it  is  proposed  to  reserve  $10,000  for  repairs  and  $6,000  for 
dredging  in  1910  and  1911  from  the  allotment  made  available  from  the  appropriation 
by  the  act  of  March  3, 1909. 

The  last  published  map  of  the  locality  is  contained  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1884,  page  1982. 

(6)  Pentwater  Harbor. — Before  work  was  begtm  at  this  harbor  by  the  United  States 
there  existed  an  irregular  channel  4  feet  deep  and  75  feet  wide  between  slab  piera 
built  by  local  enterprise. 

The  existing  project,  adopted  in  1867  and  amended  in  1873, 1884,  and  1892,  provides 
for  widening  the  old  entrance  to  150  feet  and  deepening  it  to  12  feet,  the  sides  being 
protected  by  piers  and  revetments.  Estimated  cost  was  $327,713.40.  The  amend- 
ments to  the  original  project  relate  merely  to  the  length  of  the  proposed  piers  and 
revetments  and  in  no  wise  enlarge  its  original  scope.    The  present  project,  by  reason 
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of  the  provision  in  the  act  of  March  2,  1907,  contemplates  a  channel  16  feet  deep  and 
about  150  feet  wide,  protected  by  suitable  piers  and  revetments. 

To  June  30,  1909,  there  was  expended  the  sum  of  $312,533.32,  of  which  $179,899.10 
was  for  construction  and  $132,634.22  for  maintenance.  There  have  been  no  operations 
during  the  past  fiscal  year,  and  the  expenditures  were  made  for  the  customary  sound- 
ings. 

The  proportion  of  the  approved  project  completed  to  June  30,  1909,  is  about  85  per 
cent. 

The  result  is  a  channel  140  to  153  feet  wide,  whose  natural  depth  is  from  9  to  10  feet, 
protected  by  a  north  pier  and  revetment  2,226  feet  long  and  a  south  pier  and  revet- 
ment 1,847  leet  long.  Periodical  dredging  is  necessary  to  secure  the  projected  depth 
of  16  feet.  The  maximum  draft  whicn  on  June  30,  1909,  could  be  carried  over  the 
shoalest  point  in  the  improved  channel  was  12.6  feet. 

The  Isike  commerce  at  this  port  for  1908  consisted  of  1,354  arrivals  and  departures, 
with  2,431  short  tons  of  cargo,  valued  at  $340,000  and  entirely  of  local  character.  The 
local  freight  rates  by  vessel  to  Chicago  are  about  20  per  cent  less  than  the  corresponding 
rates  by  railroad. 

The  following  table  gives  the  vessel  commerce  of  Pentwater  Harbor  since  1900: 


Calendar  year. 


Freight 
received. 


1000 
1001 
1002 
1003 
100« 
1005 
1006 
1007 
1008 


Tons. 
13,288 
1,000 

(«) 
8,e)75 
3,000 
1,128 
2,175 
875 
1,051 


Freight 
shipped. 


Total 
freight 
carried. 


Increase 

or 
decrease 

over 
previous 

year. 


Tona. 

16,465 
5,070 

(«) 

13,555 
12,423 

1,712 
11,238 

1,657 

1,359 


Tons. 
29,753 
6,070 

(°) 

22,230 
16,423 

2,840 
13,413 

2,532 

2,410 


-23,683 
(«) 

-6*807 
-12,683 
+10,573 
-10,881 
-      122 


a  Not  reported. 

This  table  shows  that  during  the  calendar  vears  1906, 1907.  and  1908  the  total  vessel 
freight  movement  was  about  18,355  tons,  and  the  records  of  tnis  office  show  during  the 
same  years  a  total  expenditure  by  the  United  States  of  $19,024,  or  $1.04  for  each  ton  of 
vessel  freight.    The  cost  to  the  United  States  is  evidently  unjustifiably  ^reat. 

The  conditions  at  Pentwater  Harbor  were  made  the  subject  of  a  special  mvesti^tion 
by  the  district  officer,  whose  report  was  referred  for  review  by  the  JBoard  of  Engmeers 
for  Rivers  and  Harbors.  After  considering;  the  past,  present,  and  prospective  com- 
merce of  the  locality,  the  sum  expended  on  its  improvement,  and  tne  necessary 
expense  attending  its  future  maintenance,  the  Board  expressed  the  opinion  that  it  is 
not  desirable  for  the  United  States  to  make  further  expenditures  for  the  improvement 
or  maintenance  of  this  harbor.  Concurring  in  the  views  of  the  Board  and  in  compliance 
with  section  7  of  the  river  and  harbor  act  of  March  3,  1899,  it  is  recommended  that 
further  appropriations  for  Pentwater  Harbor  be  discontinued. 

Since,  nowever,  funds  for  maintenance  have  been  specifically  provided  and  pendinjg 
action  by  Congress  providing  for  the  definite  abandonment  oi  tne  improvement,  it  is 
believed  that  aredging  and  minor  repairs  to  afford  fticilities  for  the  existing  commerce 
should  be  done,  and  it  is  therefore  proposed  to  reserve  $10,000  for  repairs  and  $6,000  for 
dredging  in  1910  and  1911  from  the  allotment  made  available  from  the  appropriation 
by  the  act  of  March  3,  1909. 

The  last  published  map  of  this  locality  is  found  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1884,  page  1980. 

CONSOLIDATED. 

July  1,  1908,  balance  unexpended $10,924.32 

Proceeds  of  sale  of  government  property 1, 150. 00 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 32,000.00 

44, 074. 32 
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June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement $1, 118. 74 

July  1,  1909,  balance  unexpended 342,955.58 

July  1,  1909,  amount  covered  by  uncompleted  contracts 2, 490. 50 

Amount  (estimated)  required  for  completion  of  existing  project 48, 120. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balimce  unex- 
pended July  1,  1909 »4,ooai» 

WILLAMETTE  EIVEE — PURCHASE   OF  CANAL  AND  LOCKS. 

The  following  letter  bears  on  this  item: 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington,  March  22,  2910. 

Sir:  1.  Replying  to  your  letter  of  the  21st  instant,  I  have  the  honor  to  eubmit  the 
following  in  reference  to  suggested  provision  for  improving  Willamette  River,  Oregon: 

2.  In  accordance  with  the  provision  in  the  river  and  Imrbor  act  of  March  30,  1899, 
the  matter  of  acquisition  of  the  canal  and  locks  at  Willamette  Falls,  Willamette  River, 
Oregon,  was  investigated  by  a  Board  of  Engineers,  and  its  conclusions  and  recommen- 
dations on  the  subject  are  as  follows: 

"The  Board  can  not  recommend  the  acceptance  of  the  offer  of  the  Portland  General 
Electric  Company  to  sell  the  canal  and  locks  to  the  United  States  for  $1,200,000,  as 
this  price  is  considered  excessive. 

"In  the  opinion  of  the  Board  the  public  interests  to  be  benefited  and  the  commerce, 
present  and  prospective,  of  the  Willamette  River  will  not  justify  the  United  States 
in  acquiring  possession  of  the  present  canal  and  locks  unless  the  total  cost  for  construc- 
tion, right  bf  way,  water  rights,  and  land  necessary,  etc.,  including  separatioii  of  the 
canal  from  the  water-power  intake,  shall  not  exceed,  approximately,  ^56,000. 

"If  satisfactory  terms  of  transfer  of  the  old  canal  and  locks  to  the  United  States. 
including  land  necessary,  water  rights,  etc.,  can  not  be  obtained  for  this  amount  it 
is  recommended  that  the  construction  of  a  new  system  of  locks  and  canal  be  under- 
taken by  the  General  Government  practically  as  indicated  in  the  plans  submitted  at 
an  estimated  cost  of  $456,000. 

"To  the  extent  stated  above,  viz,  $456,000,  the  river  at  this  point  is  considered 
worthy  of  improvement  by  the  General  Government. 

"Before  either  the  present  locks  are  acquired  or  new  ones  built  the  exact  legal  rights 
of  the  United  States  to  water  for  lockage  purposes  and  incident  thereto  the  right  to 
control  the  waters  to  insure  sufficient  supply  should  be  determined  beyond  question 
by  the  Department  of  Justice." 

3.  In  accordance  with  the  last  paragraph  of  the  recommendations  of  the  Board  ai»  to 
the  necessity  for  a  determination  of  the  legal  rights  of  the  United  States  in  the  premises, 
a  second  Board  of  Engineers  was  provided  for  in  the  act  of  June  13,  1902,  which  wat 
directed  to  report  also  as  to  the  effect  upon  manufacturing  enterprises  of  the  acquisition 
by  the  Unitea  States  of  the  canal  and  locks  at  Willamette  Falls,  or  constniction  of  new 
canal  and  locks  and  their  operation  for  the  exclusive  benefit  of  na\'Tgation.  The  con- 
clusions of  this  Board  and  tne  opinion  of  the  Department  of  Justice  are  given  at  length 
in  House  Document  No.  99,  Fitty-eighth  Congress,  third  session,  and  are  briefly  tl^t, 
provided  certain  changes  are  made  in  the  structures,  the  acquisition  of  the  present 
canal  and  locks  at  Willamette  Falls  or  the  construction  of  a  new  canal  and  lock  by  the 
United  States  and  their  operation  for  the  exclusive  benefit  of  navigation  would  not 
injure  in  a  material  manner  the  operations  of  the  manufacturing  enterprises  now  in 
operation  or  contemplated  at  the  falls  of  Willamette  River;  and  as  to  the  legal  situation, 
that  the  United  States,  if  it  should  be  deemed  necessary,  has  the  absolute  right  to  the 
entire  flow  of  waters  of  a  navigable  river,  and  it  necessarily  follows  that  "neither  the 
Portland  General  Electric  Company  nor  any  other  person,  except  the  United  States, 
except  for  commerce,  has  any  valid  and  existing  right  to  the  full,  free,  and  continued 

o  In  addition  to  this  amount,  the  sum  of  $69,000,  made  available  by  the  river  and 
harbor  act  of  March  3,  1909,  remains  unallotted. 

b  Since  the  preparation  of  this  estimate  these  harbors  have  been  made  the  subiect 
of  a  special  investigation  and  report,  as  a  result  of  which  they  are  now  r^ardea  as 
unworthy  of  further  improvement  by  the  United  States.  Penaing  the  furtiier  action 
by  Congress  in  the  premises,  this  estimate  may  be  omitted. 
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use  of  the  water aCilie  WUhiMBtIt  Rif  ei  fnriiwf  (if  manufacturing  enterprises  now  located 
on  their  property . ' ' 

4.  No  action  has  been  taken  by  Congress  in  pursuance  of  these  reports  and  recom- 
mendations. 

5.  A  provision  for  further  examination  was  inserted  in  the  last  river  and  harbor  act. 
In  the  meantime,  however,  the  State  of  Oregon  has  appropriated  $300,000  for  the  pur- 
chaae  or  construction  of  a  canal  and  locks,  contingent  upon  a  like  appropriation  by 
the  United  States,  and  in  default  of  action  by  Congress  this  lapses  on  January  1, 1912. 
Under  the  state  act  the  first  levy  of  $100,000  can  not  be  made  until  the  first  of  January 
following  an  appropriation  by  Congress,  so  that  the  state  funds  are  not  immediately 
available.  Up  to  the  present  time  no  satisfactory  offer  for  the  sale  of  the  existing 
canal  and  Iocks  has  been  made  by  the  owners,  and  it  is  not  anticipated  that  in  the 
absence  of  action  to  secure  a  site  for  a  new  lock  and  dam  the  investigation  now  in 
progress  will  secure  any  voluntary  offer  at  a  price  materially  less  than  that  originally 
quoted,  $1,200,000. 

6.  The  advantages  which  may  be  expected  to  result  from  the  enactment  of  the  pro- 
posed provision  are  as  follows: 

(a)  It  will  secure  the  state  appropriation  of  $300,000,  which  may  otherwise  be  repealed 
at  the  coming  session  of  the  state  legislature,  and  insure  the  first  levy  on  January  1  next. 

(6)  It  will  put  the  United  States  in  position  to  treat  with  the  owners  of  the  present 
canal  and  lock  on  a  different  and  more  satisfactory  basis,  and  if  a  reasonable  offer  is 
not  secured  which  will  enable  the  United  States  to  purchase  the  existing  canal  and 
locks  and  construct  the  necessary  diversion  wall  to  separate  the  canal  from  the  water- 
power  intake  at  a  total  cost  of  $600,000,  condemnation  proceedings  can  be  instituted 
on  the  east  bank  of  the  river  and  the  cost  of  the  right  of  way  determined  upon  for  new 
canal  and  locks. 

7.  The  advisability  and  worthiness  of  the  improvement  of  this  locality  is  primarily  a 
question  of  cost,  and  until  the  actual  expense  of  securing  the  existing  canal  and  locks 
or  acquiring  a  suitable  right  of  way  for  a  separate  canal  and  lock  on  the  opposite  side 
of  the  river  is  determined,  no  definite  decision  can  be  reached  as  to  whether  the  United 
States  should  undertake  the  improvement;  action  at  the  present  session  of  Congress 
will  put  this  material  question  of  cost  in  process  of  determination,  and  it  is  not  seen 
how,  in  the  absence  ot  such  determination,  the  results  of  the  present  investigation 
can  be  anything  but  a  conditional  recommendation  based  on  cost  of  right  of  way  or 
acquisition  of  the  present  canal  and  locks.  Therefore^  the  sooner  this  question  of  cost 
can  be  determinecl,  the  sooner  Congress  will  be  in  position  to  make  a  proper  decision; 
and  all  the  essential  preliminaries  to  such  determination  are  as  fully  settled  now  as  they 
will  ever  be. 

8.  Should  this  provision  become  law  and  the  cost  of  the  old  canal  and  locks  and  of 
the  site  of  the  new  canal  and  lock  both  prove  to  be  unreasonable,  making  the  cost  of 
the  improvement  exceed  the  $600,000  authorized,  no  further  action  would  be  taken 
until  Congress  has  indicated  its  further  wishes.  Moreover,  should  the  resort  to  legal 
process  or  the  evident  power  and  intentions  of  so  doing  lead  to  more  reasonable  propo- 
sitions from  the  owners  of  the  present  canal  and  locks,  the  matter  may  be  put  in  shape 
in  the  report  now  in  preparation  for  definite  action  at  the  next  session  of  Congress. 

9.  The  provision  is  drawn  to  provide  for  necessary  surveys,  preliminary  to  con- 
demnation, and  to  make  the  funds  available  for  payment  of  condemnation  award, 
should  such  award  be  acceptable  to  the  United  States. 

Very  respectfully,  J.  B.  Cavanaugh^ 

Major,  Corps  of  Engineers. 
Hon.  T.  E.  Burton, 

United  States  Senate. 

The  following  report  of  the  Board  of  Engineers  is  printed  in  Senate 
Document  No.  416,  Sixty-first  Congress,  second  session: 

War  Department, 
Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  C,  March  1, 1910. 

Sir:  1.  The  board  has  the  honor  to  submit  its  report  in  response  to  the  following 
resolution: 

'^Resolved  by  the  Commerce  Committee  of  the  United  States  Senate,  That  the  Board  of 
En^neers  for  Rivers  and  Harbors  be,  and  is  hereby,  requested  as  soon  as  possible  to 
review  the  project  for  improving  Saint  Michael  Canal,  Alaska,  and  submit  its  recom- 
mendation as  to  what  it  deems  advisable  for  the  further  prosecution  thereof." 

2.  The  project  for  the  improvement  of  this  waterway  was  adopted  by  the 
act  of  March  2,  1907.    It  contemplates  dredging  a  channel  100  feet  wide  and  6  feet 


764  APPENDIX  TO  RIVEB  AND  HABBOB  BILL. 

deep  at  mean  low  water,  including  an  extensive  cut-off,  all  at  an  estimated  cost  d 
$248,000.  The  report  on  which  the  project  is  based  is  printed  in  House  Documemt 
No.  389,  Fifty-ninth  Congress,  secona  session.  The  accompanying  report  of  the  dis- 
trict officer  gives  a  verj'  clear  description  of  the  improvement  to  date  and  reooia- 
mends  a  modification  of  the  existing  project. 

3.  It  appears  that  it  has  been  impracticable  to  secure  bids  for  doing  the  work  at 
anything  like  the  original  estimates,  owing  probably  to  the  isolated  location,  and  it 
is  found  that  it  will  require  a  further  expenditure  of  $327,650  to  complete  the  project, 
including  $18,000  for  additional  work  deemed  necessary  to  secure  project  dimenfdons 
at  a  locality  where  it  was  thought  originally  no  work  would  be  required .  This  amount, 
taken  in  connection  with  expenditures  already  made,  represents  a  sum  in  excess  of 
that  deemed  justifiable  by  the  commerce  involved. 

4.  In  view  of  these  facte,  the  district  officer  presents  a  modified  project  which  will 
provide  a  reasonably  good  channel  without  the  expensive  cut-off.  This  is  to  be  done 
by  continuing  the  dredging  from  point  **A"  to  station  "llA,"  excavating  where 
necessary  between  station  llA"  and  point  **B,*'  and  at  two  sharp  bends  between 
station  11  A"  and  station  **28A,"  at  an  estimated  cost  of  $143,000.  He  believes  the 
interests  of  general  commerce  to  be  sufficient  to  warrant  this  expenditure,  and  in  this 
view  the  division  engineer  concurs. 

5.  This  is  a  case  in  which  it  appears  necessary  to  make  some  further  expenditures 
in  order  to  realize  the  benefite  of  those  already  made.  The  improvement  as  it  now 
stands  would  be  of  little  value,  but  it  can  be  made  effective  in  the  interests  of  naviga- 
tion by  the  additional  expenditures  now  proposed.  While  the  channel  now  pro- 
posed would  not  be  as  convenient  as  the  one  by  wa^  of  the  cut-off,  it  will  afford  safe 
navigation  by  the  sheltered  route,  and  this  is  tibe  real  object  of  the  improvement. 

6.  In  view  of  the  foregoing,  the  board  recommends  a  modification  of  the  existing 
project  as  proposed  by  the  district  officer  and  as  outlined  above,  at  an  estimated  cost 
of  $143,000. 

7.  In  compliance  with  the  provisions  of  section  13  of  the  act  of  March  3,  1909,  the 
board  reports  that  there  are  no  questions  of  terminal  facilities,  water  power,  or  other 
Bubjecte  so  related  to  the  project  proposed  that  they  may  be  coordinated  therewith  to 
lessen  the  cost  and  compensate  the  Government  for  expenditures  made  in  the  interests 
of  navigation. 

For  the  board: 

Very  respectfully,  W.  C.  Langfttt, 

Lieut,  Col.f  Corps  of  Engineers, 

Senior  Member  Present. 
The  Chief  of  Engineers,  U.  S.  Armt, 

Washington,  D,  C, 

ST.   JOHNS    RIVER,    FLORIDA,   JACKSONVILLE   TO   THE   OCEAN. 

The  following  report  of  the  Board  of  Engineers  on  a  recent  survey, 
in  which  the  CSiief  of  Enrineers  concurs,  is  printed  in  House  Docu- 
ment No.  611,  Sixty-first  Congress,  second  session: 

Board  of  Engineers  for  Rivbrs  and  Harbors, 

WaMngton,  D,  C,  January  3, 1910, 

Respectfull>r  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

The  within  is  a  comprehensive  report  of  the  district  officer  on  a  survey  with  plans 
and  estimate  of  cost  for  securing  a  cnannel  30  feet  in  depth  from  Jacksonville  to  the 
ocean.  It  is  proposed  to  follow  ^neralty  the  line  of  the  present  channel,  which  is 
the  one  obtained  under  the  existing  project  for  a  depth  of  24  feet.  The  width  pro- 
posed is  300  feet  in  the  straight  reaches,  increasing  to  as  much  as  600  feet  in  the  bends 
and  through  the  jetties.  The  principal  work  involved  is  dredging,  rock  removal, 
and  constructing  training  walls  and  revetments.  Practically  all  the  work  done  up 
to  the  present  time  will  be  utilized  in  the  plan  now  proposed  lor  increasing  the  depth. 

The  estimated  cost  is  as  follows: 

Dredging  soft  material 11,290,000 

Dredging  rock  and  hard  clay 604, 000 

Training  walls • 757,950 

Engineering,  superintendence,  and  contingencies 200, 050 

Total 2,852,000 
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The  district  officer  estimates  that  the  cost  of  maintenance  will  not  exceed  $60,000 
per  year,  and  that  if  that  amount  is  expended  annually  for  a  period  of  five  years  aiter 
the  completion  of  the  30-foot  channel,  no  further  maintenance  will  be  required.  He 
concludes  his  report  with  the  opinion  that  the  improvement  is  justified  by  present 
and  immediately  prospective  commerce.  The  division  engineer  concurs  generally  in 
the  plans  presented  and  in  the  conclusions  of  the  district  officer  as  to  the  advisability 
of  the  improvement,  suggesting  only  that  the  Mill  Gove  cut-off  dam  be  undertaken 
tentatively. 

Having  some  doubts  as  to  the  feasibility,  from  an  engineering  point  of  view,  6f 
creating  a  channel  30  feet  in  depth  along  the  lines  designed  for  a  channel  of  much 
less  depth,  and  of  the  practicability  of  such  a  channel,  a  committee  of  the  board 
visited  the  locality,  inspected  the  river  throughout  the  reach  under  consideration, 
examined  the  plans  on  the  ground,  and  consulted  with  practical  mariners  and  busi- 
ness men  regarding  the  practicability  of  the  proposed  channel  and  the  possibilities  of 
future  commerce. 

Those  prominently  connected  with  the  handling  of  the  largest  vessels  now  using 
this  port  expressed  entire  confidence  in  the  practicability  of  the  channel  as  laid  down 
by  the  district  officer  and  in  their  ability  to  handle  in  such  a  channel  vessels  450  to 
550  feet  in  length  and  drawing  26  to  27  feet  of  water,  the  size  of  the  vessels  that  would 
use  the  improved  channel. 

It  appears  that  the  foreign  commerce  of  Jacksonville  is  of  recent  growth,  and  that 
the  development  of  this  class  of  commerce  is  the  principal  argument  in  favor  of  the 
improvement  now  desired;  that  vessels  now  enc^a^ed  in  this  traffic  can  not  load  to 
their  full  draft,  and  consequently  must  top  out  tneir  loads  at  other  ports  when  goinjg 
abroad  and  unload  part  of  their  cai^o  before  coming  into  Jacksonville.  This  condi- 
tion necessitates  delay  and  a  loss  of  from  |1,000  to  $2,500  on  each  vessel  for  making 
the  additional  port.  Besides  this  loss  there  is  an  additional  freight  chaise  on  the 
products  so  loaded,  much  of  which  is  hauled  by  rail  from  the  vicinity  of  Jackson- 
ville to  other  ports.  There  seems  to  be  a  reasonable  assurance  that  this  class  of  com- 
merce will  increase  in  the  future  and  that  the  disadvantages  of  existing  conditions 
and  the  necessity  of  deeper  water  will  become  more  apparent. 

It  appears  that  if  the  30-foot  project  be  adopted,  expenditures  made  in  its  prosecu- 
tion will  result  in  almost  immediate  benefits,  as  the  wor£  can  be  so  conducted  that 
the  most  troublesome  places  will  be  taken  up  first  and  the  increase  in  depth  will  be 
gradual  throughout  the  reach  and  of  benefit  from  the  start. 

Gonsiderinff  the  very  marked  increase  in  commerce  in  recent  years,  its  present 
healthy  conaition,  the  growth  of  Jacksonville,  the  development  of  the  adjacent 
country,  the  rapid  strides  being  made  in  the  foreign  trade,  and  the  apparent  discrep- 
ancy between  the  available  channel  depth  and  the  draft  of  the  vessels  that  handle 
this  trade,  the  board  is  led  to  concur  with  the  district  officer  and  the  division  engineer 
in  the  opinion  that  St.  Johns  River  from  Jacksonville  to  the  ocean  is  worthy  of  im- 

frovement  to  the  extent  of  providing  a  channel  30  feet  in  depth  and  of  suitable  width, 
t  appears  that  the  project  proposed  oy  the  district  officer  has  been  carefully  prepared 
and  tnat  if  liberal  appropriations  are  made  available  it  seems  probable  that  it  can  be 
effectively  carried  out.  The  project  should,  however,  have  some  elasticity  and  be 
subject  to  such  modifications  in  details  as  the  Ghief  of  En^neers  may  deem  advisable. 
While  the  question  of  maintenance  is  difficult  of  solution,  the  board  believes  that 
some  expenditure  will  always  be  required  for  this  purpose.  This  must  be  expected, 
however,  in  almost  every  work  of  importance. 

The  district  officer  has  given  consideration  to  the  question  of  terminal  transfer 
facilities  at  this  locality,  and  attention  is  respectfully  invited  to  his  remarks  on  this 
subject  in  the  report  on  preliminary  examination  and  also  in  the  within  report.  There 
are  no  questions  of  water  power  involved  in  the  improvement  under  consideration, 
and  in  the  opinion  of  the  Doard  there  are  no  other  subjects  so  related  to  the  project 
herein  recommended  that  they  can  be  advantageously  coordinated  therewith  in  the 
interests  of  commerce  and  navigation. 
For  ^e  board: 

Wm.  T.  Rossell, 
Colonel,  Corps  of  Engineers, 
Senior  member  of  the  Board. 
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GREEN   RIVER,    KENTUCKY. 

The  following  is  from  House  Document  No.  377,  Fifty-ninth  Con- 
gress, first  session: 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  C.y  Jantujary  S,  1906. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  carefully  considered  the  report 
upon  a  preliminary  examination  of  the  Green  River,  Kentucky,  from  Lock  No.  6 
to  Munfordville,  and  in  connection  therewith  has  reviewed  die  reports  of  previous 
examinations  and  surveys. 

The  existing  project  for  the  improvement  of  Green  River  provides  for  slack-water 
navigation  from  near  the  mouth  of  the  river  to  Mammoth  Cave,  and  upon  its  com- 
pletion by  the  construction  of  Lock  and  Dam  No.  6  will  have  created  on  the  river 
and  its  tributaries  a  navigable  waterway  257  miles  in  length.  This  examination  is 
for  the  purpose  of  determining  the  advisability  of  extending  this  waterway  to  Mun- 
fordville, a  distance  of  27  miles. 

In  a  report  on  a  survey  of  this  portion  of  the  river  in  1899  an  estimate  of  $27,000 
was  submitted  for  its  improvement  by  the  removal  of  sna^  and  overhanging  ti^ees^ 
so  as  to  enable  steamboats  to  reach  Munfordville  during  high  stages  of  water.  The 
district  officer  now  reports  that  open-channel  work  through  this  portion  of  the  river 
would  do  little  good,  as  the  volume  of  water  is  small  and  the  slope  is  steep,  and  rec- 
ommends continuing  the  slack-water  improvement  from  Mammoth  Cave  to  Mun- 
fordville, for  which  purpose  three  locks  and  dams  will  be  required. 

The  extension  of  slack-water  navigation  on  Green  River  from  the  Bi^  Barren  River 
to  Mammoth  Cave  was  for  the  purpose  of  opening  up  the  extensive  mineral  deposits 
of  this  portion  of  the  country.  The  district  officer  reports  that  there  is  no  expectation 
of  any  great  development  in  this  line  from  a  further  improvement  of  the  stream,  but 
thinks  that  the  timber  interests  are  of  sufficient  importance  and  extent  to  warrant 
the  improvement  and  that  in  addition  there  will  be  considerable  river  movement  of 
farm  products,  general  merchandise^  and  coal  for  local  consumption.  The  division 
engineer  does  not  concur  in  this  opinion. 

The  board  is  of  the  opinion  that  the  movement  of  timber  can  be  provided  for  suffi- 
ciently by  an  open  channel,  and  agrees  with  the  division  engineer  that  the  amount 
and  character  of  the  commerce  to  be  benefited  will  not  justify  at  the  present  time  a 
further  extension  of  slack-water  navigation  on  the  Green  River. 

For  the  board: 

D.   W.    LOCKWOOD, 

LUut.  Col.  J  Corps  of  Engineers, 

Senior  Member  of  the  Board. 

Following  is  an  extract  from  the  report  of  the  district  engineer: 

Benefits  to  be  derivedfrom  proposed  improvement. — ^The  most  important  interest  which 
will  be  affected  by  the  proposed  improvement  is  the  lumber  interest.  The  large 
quantities  of  excellent  timber  lying  along  this  stretch  of  the  Green  River  is  at  present 
little  used,  and  such  logs  as  are  cut  are  brought  out  only  with  great  inconvenience  and 
large  cost.  Some  lumber  is  cut  in  the  belts  nearest  the  railroads,  but  the  larger  part  is 
practically  excluded  from  market.  The  cross-tie  industry  is  developing  for  a  few 
miles  just  above  the  cave,  and  this  industry  will  be  greatly  benefited  by  the  construc- 
tion of  locks  and  dams.  The  mineral  resources  of  this  district,  while  important, 
especially  the  limestones  and  clays,  do  not  justify  at  present  the  improvement  of  the 
stream,  as  there  is  no  expectation  of  any  great  development  in  this  line  even  with  an 
improved  stream.  But  it  is  probable  that  should  this  section  be  given  the  benefit  of 
cheap  water  transportation,  there  would  be  a  small  immediate  development  of  the  min- 
eral resources  witn  good  prospects  of  future  powth.  The  miscellaneous  freight  trade 
on  an  improved  river,  while  insufficient  in  itself  to  justify  the  improvement,  would 
be  large  and  would  be  of  the  utmost  importance  locally. 

The  farmers  and  others  on  the  river,  judging  by  the  already  improved  lower  river, 
would  use  the  river  for  shipping  farm  produce  and  for  securing  supplies  from  the 
towns.  This  trade  is  now  by  wagon  over  country  road,  and  the  saving  in  freight, 
therefore,  would  be  very  great.  For  Munfordville  the  improvement  is  of  great  impor- 
tance, as  the  town  is  now  dependent  for  transportation  on  a  single  line  of  railroad. 
It  is  probable  that  most  of  the  coal  used  at  Munfordville  would,  with  an  improved 
stream,  be  brought  from  the  lower  Green  instead  of  by  rail  from  the  east  at  a  saving 
of  at  least  $1  per  ton.  While  this  item  is  small,  it  still  would  involve  an  annual  saving 
of  over  $12,000.    The  improvement  of  the  river  would  probably  effect  a  reduction  in 
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freight  rates  for  other  classes  of  freight  brought  into  or  sent  out  of  Munfordville.  All 
of  uiis,  however,  is  chiefly  of  local  concern.  Summarizing,  it  is  thought  that  the 
timber  interests  are  of  sufficient  importance  and  extent  to  warrant  the  improvement, 
and,  in  addition,  there  will  be  a  considerable  river  movement  of  farm  products,  general 
merchandise,  and  coal  for  local  consumption,  as  well  as  such  traffic  as  the  mineral 
resources  mav  develop. 

In  view  of  the  above  and  the  statistics  presented  in  the  accompanyiM;  papers,  I 
am  of  the  opinion  that  the  Green  River  from  Mammoth  Cave  to  Munfordville  is  worthy 
of  improvement  by  construction  of  locks  and  dams.  *  ♦  *  No  survey  will  be  neces- 
eary,  as  there  are  sufficient  data  upon  which  to  prepare  the  estimate.    *    ♦    * 

Sabine-Neches  Canal,  Texas.  The  following  is  from  House  Docu- 
ment No.  836,  Sixty-first  Congress,  second  session.  The  Chief  of 
Engineers  concurs : 

The  Board  op  Engineers  for  Rivers  and  Harbors, 

Washington,  D,  C,  March  28,  1910. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

The  district  officer  presents  herein  a  project  for  a  ship  channel  to  connect  Port 
Arthur  Canal  at  the  mouth  of  Taylors  Bayou  with  Orange  and  Beaumont  on  the 
Sabine  and  Neches  rivers.  He  proposes  a  depth  of  25  feet  throughout  with  bottom 
widths  of  100  feet  in  the  canal  section,  150  feet  in  open-river  sections  and  in  cut-offs, 
with  considerable  widening  at  the  towns  of  Beaumont  and  Orange  for  turning  basins. 
He  also  proposes  to  connect  this  waterway  with  Sabine  Lake  at  or  near  Port  Arthur 
to  pro  viae  lor  light-draft  traffic  with  Johnsons  Bayou  or  points  on  Sabine  Lake,  this 
connection  to  be  in  lieu  of  the  present  channels  at  the  mouths  of  the  Neches  and 
Sabine  rivers  which  the  district  officer  bielieves  will  fill  up  if  the  ship  channel  is  con- 
structed. He  places  the  cost  of  this  item  at  $50,000.  The  estimate  for  the  entire 
25-foot  waterway  is  as  follows: 

Channel  from  Port  Arthur  Ship  Canal  to  mouth  of  Neches  River,  including 

guard  lock  and  opening  into  Sabine  Lake $935, 000 

Quinnel  from  Neches  River  to  Orange,  including  turning  basin 490, 000 

Channel  from  mouth  of  Neches  River  to  Beaumont,  mcluding  turning 
basin 420,000 

Total 1,845,000 

The  estimate  for  maintenance  is  placed  at  $52,000  per  year.  It  appears  that  the 
localities  interested  propose  to  contribute  $598,000  toward  the  improvement,  as 
explained  within  and  in  the  report  on  preliminary  examination.  The  district  officer 
concludes  with  the  opinion  that  it  is  not  advisable  for  the  General  Government  to 
imdertake  this  work  with  or  without  local  assistance.  The  division  engineer  appears 
to  be  in  accord  with  the  views  of  the  district  officer. 

At  the  request  of  interested  parties,  a  hearing  was  given  at  the  offices  of  the  board  on 
March  15,  1910,  which  was  attended  by  Hon.  Martin  Dies,  M.  C,  and  a  delegation  of 
citizens  from  Beaumont,  and  on  March  21, 1910,  Hon.  Joseph  W.  Bailey,  United  States 
Senator,  appeared  before  the  board  in  reference  to  this  improvement.  It  is  claimed 
by  those  in  interest  that  a  channel  of  less  width  than  that  proi>osed  by  the  district 
officer  will  meet  present  requirements  of  navigation,  and  if  the  width  is  reduced  to  80 
feet  in  canal  ana  cut-off  sections,  with  a  corresponding  reduction  in  area  of  turning 
basins,  the  connection  with  Lake  Sabine  omitted  as  not  being  an  essential  part  of  the 
project  under  consideration,  and  the  cost  per  yard  reduced  1  to  2  cents,  which  they 
claim  is  possible,  then  the  waterway  can  be  constructed  for  a  sum  not  greatly  in  excess 
of  double  the  amount  they  are  prepared  to  contribute.  It  is  their  desire  to  pay  half 
the  cost  provided  their  share  can  be  made  to  fall  within  their  means,  which  at  present 
is  limited  to  about  $600,000. 

In  order  that  the  subject  might  be  considered  from  the  various  points  of  view  pre- 
sented, the  board  secured  from  the  district  officer  an  estimate  for  a  waterway  of  the 
dimensions  proposed  by  those  in  interest,  from  which  it  appears  that  the  cost,  using 
the  same  unit  prices  as  originally  considered  by  the  district  officer,  which  he  believes 
are  as  low  as  can  be  secured,  would  be  as  follows: 

Channel  from  Port  Arthur  Ship  Canal  to  mouth  of  Neches  River,  including 

guard  lock  but  not  ooening  mto  Sabine  Lake $716, 000 

Channel  from  Neches  Kiver  to  Orange,  including  tumine  basin 351, 000 

Channel  from  mouth  of  Neches  River  to  Beaumont,  including  turning  basin.  333, 000 

Total 1,400,000 
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If  a  uniform  price  of  9  cents  per  cubic  yard  be  taken,  which  interested  p«artifi? 
believe  the  work  can  be  done  for,  the  cost  of  the  project  would  be  $1,223,970,  omitting 
the  connection  with  Sabine  Lake  at  or  near  Port  Ajthur. 

While  it  may  be  possible  with  the  exercise  of  due  care  to  navi^te  slowly  the  channel 
proposed  in  the  Neches  River  with  vessels  of  moderate  size,  it  is  too  crooked  in  many 
places  for  practicable  navigation  by  vessels  of  300  to  400  feet  in  length  and  20  to  2*5 
feet  draft,  and  unless  the  dimensions  and  alignment  of  channel  provide  for  this  class 
of  vessels  the  waterway  would  be  of  little  more  value  tlian  the  present  barge  canal. 
It  is  believed  that  at  least  3  cut-offs,  in  addition  to  those  proposed  by  the  district 
officer,  having  an  aggregate  length  of  about  9,000  feet  and  a  yardage  of  about  1,000,000, 
will  be  required  for  a  practicable  ship  channel.  A  radius  of  2,000  to  2,500  feet  ii^ 
about  the  minimum  curvature  allowable  for  a  channel  25  feet  in  depth,  and  there  are 
five  bends  on  the  Neches  reach  with  radii  of  from  1,200  to  1,600  feet. 

While  the  claim  that  a  channel  with  a  bottom  width  of  80  feet  will  meet  the  present 
needs  of  commerce  is  no  doubt  true,  as  there  is  but  little  commerce  over  this  water- 
way at  present,  it  seems  almost  certain  that  if  such  a  channel  were  constructed  there 
would  be  an  early  demand  for  increased  dimensions,  whether  the  improvement  were 
successful  or  not,  for  if  a  large  commerce  developed  a  more  commodious  channel 
would  undoubtedly  be  required,  and  if  it  did  not  aevelop  the  reason  assigned  would 
probably  be  lack  of  adequate  dimensions.  The  probability  of  large  additional  expend- 
itures in  the  future  must  therefore  be  faced  if  the  project  is  undertaken.  Attention 
is  also  invited  to  the  fact  that  all  future  expenditures  for  maintenance,  as  well  as  for 
increase  of  facilities,  must  be  borne  by  the  General  Government,  as  no  prop>qsition 
has  been  made  for  local  cooperation  beyond  sharing  in  the  first  cost  of  construction. 

The  board  is  of  opinion  that  the  dimensions  proposed  by  the  district  officer  are 
not  greater  than  required  for  practicable  navigation  by  such  vessels  as  would  be 
expected  to  use  a  ship  channel  25  feet  in  depth.  It  is  true  that  a  laige  commerce  has 
developed  through  tne  Port  Arthur  Canal,  which  is  of  less  width  than  proposed  for 
the  project  of  extension.  The  necessity  for  greater  width  in  the  Port  Arthur  Canal 
has,  however,  been  manifest  for  some  time,  and  a  favorable  repwrt  looking  toward  a 
material  increase  in  width  has  recently  been  submitted. 

As  stated  in  its  indorsement  on  the  report  on  preliminary  examination,  the  General 
Government  has  expended  in  excess  of  $4,000,000  in  establishing  a  seaport  at  Sabine, 
and  has  also  taken  over  the  Port  Arthur  Canal  with  the  expectation  of  maintaining  a 
suitable  waterway  to  Port  Arthur,  where  there  are  large  terminal  facilities  capable 
of  further  extension.  It  has  also  provided  an  excellent  barge  channel  for  light-draft 
navigation  to  connect  Port  Arthur  with  the  Neches  and  Sabine  rivers.  The  consoli- 
dation and  amplification  of  the  Port  Arthur  and  Sabine  projects  at  a  further  cost  of 
$2,000,000  has  recently  been  recommended  by  this  board,  and  in  its  opinion  adequate 
provision  has  been  made  or  recommended  for  the  needs  of  the  present  and  reasonably 
prospective  commerce  of  this  locality. 

Wnile  the  board  recognizes  that  Beaumont  and  Orange  would  reap  material  advan- 
tages from  the  improvement  now  desired,  it  does  not  believe  that  the  benefits  to  the 
general  public  would  be  sufficient  to  justify  the  Federal  Government  in  extending 
the  port  facilities  farther  inland  at  this  time.  It  seems  clear  to  the  board  that  any 
great  development  of  seagoing  commerce  at  Beaumont  or  Orange  must  be  largely  at 
a  corresponding  loss  of  development  at  Sabine  or  Port  Arthur,  where  the  efforts  of  the 
General  Government  are  now  concentrated  and  where  at  comparatively  small  expense 
additional  terminal  facilities  can  be  provided. 

In  view  of  the  foregoing  the  board  expresses  the  opinion,  concurring  with  the  views 
of  the  district  officer  and  the  division  engineer,  that  it  is  not  advi8£U)le  at  this  time 
for  the  United  States  to  enter  upon  the  construction  of  a  channel  25  feet  in  depth 
from  Port  Arthur  to  Beaumont  and  Orange,  either  with  or  without  local  cooperation. 

The  district  officer  describes  existing  wharves  and  terminal  facilities,  and  attention 
is  respectfully  invited  to  his  remarks  on  this  subject.  In  compliance  with  the  pro- 
visions of  section  13  of  the  act  of  March  3,  1909,  the  board  reports  that  there  are  no 
questions  of  waterpower  or  other  subjects  so  related  to  the  project  proposed  that  they 
may  be  coordinated  therewith  to  lessen  the  cost  and  compensate  the  Government  for 
expenditures  made  in  the  interests  of  navigation. 

For  the  board : 

Wm.  T.  Rossell, 
Colonelf  Corps  of  Engineers, 

Senior  Member  oj  the  Board. 
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CoiCMSBOXAL  Statistics  vBOic  Januabt  1  to  December  31,  1009. 

Sabine-Necku  ConaZ. 

VESSELS  ENTERING  AND  DEPARTING. 


Class. 

Number. 

Trfpe. 

Net 

registered 
tonnage. 

Simmers ..x      x..  .        .  .xx..x.ax  .  ....x 

13 

2 

22 

2M 

40 

396 

80O 

RAlllfig  vessels 

BUICM ., 

.  Q0,0» 

Total 

87 

704 

76,749 

SHIPMENTS  AND  RECEIPTS  BY  WATER. 


Article. 


Shipments  and  reoelpts: 

Lumber  and  square  timber. 

Sand  and  shdl 

Fuel  oil 

Asphalt 

Fresh  water 

Merchandise 

Cattle  and  hogs 

Coal  and  oord  wood 

Rloe. 


Farm  produce,  etc. . 
Maoblnery  and  iron. 


Grand  total. 


ValuB. 


t432,0QO 

27,0Q(K 
177,000 

31,60D 
9.000 

83,760 
3,000 
2.000 
6,400 
8,000 

11,400 


740,060 


NechaRiver^  Texa$. 


VESSEI^  ENTERING  AND  DEPARTING. 

ClaSB. 

Number. 

Tripe. 

Net 

legisteied 

tonage. 

Steamers 

12 

266 

4,146 

flnlHn^  vcnflflll ........                                  ..... 

-mf  A-^v 

Barises 

14 

360 

36,584 

Total 

26 

Oil 

40. 7^ 

SHIPMENTS  AND  RECEIPTS  BY  WATER. 


Articles. 


ShipmentB: 

Sand 'and  shell 

.  Lumber  and  square  timber. 

FueloU 

Asphalt 

Cord  wood  and  ooal 

Spring  water 

Merchandise  and  feed 

Produce 

TotaL 

Receipts: 

Saw  logs 

Machinery  and  troo 

Rice....:. 

Miscellaneous 

Total 

Grand  total 

S.  Rep.  627,  61-3 49 


Tons. 


167,277 


Vahiew 


62,000 

178,000 

6,176 

66,676 

87,034 

186,170 

400 

6,000 

1,600 

6.000 

400 

1,400 

383 

16,320 

100 

4.000 

97,092 

861,466 

68,000 

146,600 

260 

12.600 

136 

6,400 

300 

6,000 

60,286 

170,400 

621,866 


TTO 
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8abma  Bwet^  Twm. 

VESSELS  ENTERING  AND  DEPARTING. 


Class. 


Number. 


Trips. 


Mling 


Total. 


7 


ao 


Net 

sister 
tonnace. 


ua 

i28' 


321 


4,074 
37,'iM 


SHIPMENTS  AND  RECEIPTS  BY  WATER. 


Artidfls. 


SIllpDIBOts: 

"Lumber  and  square  timber. 

Sand  and  «heli 

Rloe 

Oattle 

Ootton  and  ootton  seed 


Total. 


•Beeeipts: 

Saw  logs 

Merchandise.. 
MlsoeUaneods. 


Tatal 

Grand  total. 


Tons. 


46,857 

an 

15 


85, 


368,000 
300 
100 


258,400 


344,225 


t«I2,71S 

S7,000 

5B»120 

2S,Q00 

2,250 


U6,<S3 


M5,O0O 

18,000 
5,000 


668,000 


1,223,(» 


Terminal  facilities. — Orange,  Tex.,  at  the  upper  end  of  the  proposed  improvement 
on  the  Sabine  River,  is  a  citv  of  some  8,000  people.  It  has  3  railroads,  the  Southern 
Pacific,  the  Frisco,  and  the  l^mta  Fe,  the  latter,  no wever,  having  only  trackiwe  rights 
over  the  Frisco  tracks.  The  proposed  basin  at  Orange  has  been  so  located  that  botii 
the  railroads  at  Orange  will  have  water-front  property  on  this  basin,  so  that  the  trans- 
fer of  freight  between  boats  and  railroads  can  be  easily  and  cheaply  made.  It  seems 
proper,  however,  to  state  that  the  railroad-front  property  at  Orange  is  v^v  limited, 
ana  not  susceptible  of  any  great  expansion  except  at  considerable  cost.  Orange  has 
4  large  sawmulB,  1  large  rice  mill,  and  I  large  paper  mill.  All  of  these,  wiui  the 
exception  of  the  paper  mill,  have  water  fronti^  on  the  proposed  terminal  basin  and 
Are  in  a  most  favorable  location  to  utilize  the  proposed  waterway. 

Alonff  the  Sabine  River  below  Orange  the  country  is  low^  making  it  more  than 
likely  mat  only  at  Orange  will  there  ever  be  anv  terminal  facilities  projected. 

Beaumont,  Tex.,  at  tne  head  of  the  proposea  improvement  on  the  Neches  River, 
is  a  citv  of  some  30,000  people.    It  has  4  railroad  systems — ^the  Southern  Pacific, 
Santa  Fe,  Frisco,  and  Kansas  City  Southern.    The  proposed  basin  at  Beaumont  has 
been  so  located  that  the  most  advantageous  terminal  property  at  present  in  the  city 
will  front  upon  this  basin.    Practically  all  the  water  frontage  at  Beaumont  is  con- 
strolled  by  the  Beaumont  Wharf  and  Terminal  Compan^r,  a  railroad  company  oigan- 
ized^under  the  laws  of  Texas  and  subject  to  the  jurisdiction  of  the  state  railrcMul  corn- 
emission.    It  is  a  belt  railroad,  connecting  all  the  railroads  at  Beaumont,  nving  all  of 
them  access  to  its  splendid  water  frontage  on  the  proposed  basin.    AJreaay  a  $40,000 
wharf  has  been  built  here  by  the  city,  with  ample  trackage  facilities  for  the  handling 
of  all  kinds  of  freight.    The  wharf  and  wharf  charees  are  imder  the  jurisdiction  of  the 
city,  and  if  any  cnarges  are  made  they  will  be  me  same  to  all  users.    But  to  reach 
-  this  wharf  it  is  necessary  to  use  the  Beaumont  Wharf  and  Terminer  Company's  rail- 
road, thus  permitting  this  company  to  levy  its  tribute  on  all  shipments  through 
Beaumont. 

Along  the  Neches  River  below  Beaumont  the  bluffs  reach  out  to  or  near  the  river 
.  at  several  places,  so  that  terminal  facilities  along  the  Neches  River  are  not  restricted 
to  Beaumont,  but  at  little  cost  are  available  at  several  different  points  on  tiie  river 
below  Beaumont. 

The  people  of  Beaumont  and  Orange  realize  that  this  improvement  would  mean  a 
great  deal  to  both  cities.  The  faith  they  have  in  the  advantages  it  will  cause  their 
two  cities  is  shown  b^  the  fact  that  during  the  past  year  they  have  voted  for  a  bond 
issue  of  $598,000,  which  was  referred  to  in  the  preliminary  report. 
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Amendments  to  the  number  of  207  were  referred  to  and  considered 
by  the  committee  calling  for  appropriations  amounting  to  $12^815^259 
and  authorizations  to  $5;150;617,  a  total  of  $17,965,876. 

Increoies  and  decrecaes  ob  reported  to  Senate. 


Maine: 

Bast  Boothbay  Harbor 

Rockport  Harbor 

Saco  River 

8t  Croix  River , 

ManachuaeCts: 

Fall  River  Harbor , 

Provlnoetown  Harbor 

Rhode  Island: 

Newport  Harbor , 

Point  Juditb  Harbor  of  Refuge 

Providence  River  and  Harbor , 

Connecticut: 

Bridgeport  Harbor 

New  York: 

Dun  kirk  Harbor , 

Plattsburg  Harbor , 

Hudson  ^ver 

Shooters  Island  Channel,  N.Y.  and  N.  J 

New  Jersey: 

Keyport  Harbor  Qroup 

Delaware  River,  Philadelphia,  Fa., to  Trenton,  N.  J, 

Delaware  River,  Pa.,  N.J.,and  Del 

Delaware: 

Leipelc  Rlyer 

Mairland: 

Nanticoke  River 

Rockhall  Harbor  Group 

District  of  Columbia: 

Anaeofitia  River 

Virginia: 

Potomac  River  at  Alexandria .' 

James  River 

Norfolk  Harbor  and  approaches 

North  Carolina: 

Cape  Fear  River  above  Wilmington 

Cape  Fear  River  below  Wilmington 

Beaufort  Channel 

Smiths  Creek 

BogueSound 

Swift  Creek , 

South  Carolina: 

Woccamaw  River 

Georgia: 

Coosa  River,  Mayos  bar 

Altamaha,  Oconee,  and  Ocmulgee  rivers 

Florida: 

St.  Johns  River,  Jacksonville  to  the  ocean 

8 1.  Johns  River 

St.  Andrews  Bay 

Oarrabelle  Harbor 

Santa  Rosa  Sound 

Alabama: 

Coosa  River  Lock  No.  4  and  site  for  Dam  No.  5 

Mississippi: 

Gulfport  Harbor 

Tombigbee  River , 

Louisiana: 

Atchafalaya  River 

Kentucky: 

Green  River,  Dam  No.  7 

Texas: 

Galveston  Harbor 

Galveston  Harbor  to  Texas  City 

Sabine-Neches  Canal 

Arkansas: 

Arkansas  River,  new  dredge 

Ouachita  River 

West  Virginia: 

Tug  Fork  of  Big  Sandy  River,  W.  Va.  and  Ky 

Gvandot  River 

Little  Kanawha  River 


Increase  in 
appiopria- 


4ft,  000 

M,275 

26,600 

1.000,000 

100,000 

10,000 

96.000 

250,000 

16,600 

2,880 
20,000 

100,000 

40,000 
160,000 
800,000 

90,000 
200,000 
27,676 
16,250 
19,000 
1,600 

66,000 

46,000 
15,000 

116,000 
112,400 
82,606 
10,000 
24.000 

26,000 

82,500 
5,000 

540,000 

250,000 

100,000 

60,000 

200,000 

875,000 
10,000 

60,000 
5,000 
4,500 


Ineraasein 
contract  au- 
thorisation. 


1163.000 
"in  000 


180.115 
'266,'o66 


516,000 


128,660 
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Increases  and  decreases  as  reported  to  Senale—Conimued, 


Ohio: 

FRirport  Harbor 

Lorain  Harbor 

Ohio  River 

Michigan: 

Aroadla  Harbor 

Btginaw  River  and  Bay 

ManiMtee  Harbor 

Rogers  City  Harbor 

Wifcon-ln: 

De  Pere  Harbor 

Port  Washington 

Minnesota: 

Mississippi  River,  Headwaters  Canal 

Mi8Bi<(sippi  River,  Brainerd  to  Qrand  Rapids 

Warroad  Harbor 

Missouri  River: 

Missouri  River,  near  St.  Joseph,  Mo 

Missouri  River,  Kansas  City  to  Fort  Benton 

Cali/ornia: 

Sacramento  and  Feather  riyers 

Los  A  ugel es  Harbor 

Redwood  Creek 

Oregon: 

Clatskanle  River 

roquille  River 

8ilUi>law  River 

Willamette  Falls  Canal,  purchase  of,  Oregon.., 

Washington: 

Columbia  River,  mouth  of  Willamette  to  Vancouver,  Wash. 

Co wl i tz  and  Lewis  rl  vers 

Willapaw  River  and  Harbor 

Grays  Harbor,  Jetties 

Grays  Harbor 

Columbia  River.  Bridgeport  to  Kettle  Falls 

Snake  River,  Oreg.,  Waeh.,  and  Idaho 

Alaska: 

St.  Michael  Canal 

J.  H.  Bankhead,  expenses  as  commioBioner 


Tr  til  Increases 

Deductions: 

Fairport  Harbor.  Ohio $60,000 

Navigation  Congress 20,000 


Total  decreases 


Net  increase 

Net  increase  in  appropriations  and  oontract  anthoriaitions. 


Increase  In 

appropriar 

tion. 


910,611 
1£0,000 

20,000 

25.000 

22,000 

0,000 

11,600 
7.500 

61,200 

22,  ^es 

7,700 

75,000 
126,000 

15,000 

200.000 

12,000 

4,700 

28,160 

60,000 

800,000 

2,500 
19,100 
20,000 
75.000 
17,500 
50.000 
17,600 

48,000 
1,875 


6.460,567 


70,000 


6.880.N17 


Incremein 
oontract  an- 
thoriattioo. 


niio.000 


1,000,000 


636,000 


881,000 


8,627,675 


8,627,675 


10,006,242 
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Memoranda  relating  to  appropriatwru  included  in  river  and  harbor  bill, 
[Reported  to  the  United  States  Senate  by  the  Committee  on  Commeroe,  AjMril  11, 1910.] 

APPROPRIATIONS  BY  STATES. 


State. 


Maine 

New  Hampshire 

Vermont 

Massachusetts 

Rhode  Island 

Connecticut 

New  York 

New  Jersey 

Pennsylvania 

Delaware , 

Maryland 

District  of  Columbia. 

Virginia 

West  Virginia 

North  Carolina 

South  Carolina 

Georgia. 

Florida 

Alabama 

Mississippi 

Louisiana 

Arkansas 

Texas 

Tennessee 

Kentucky 

Ohio 

Ohio  River 

Michigan 

Wisconsin 

Minnesota 

In  d  i  ana 

Illinois 

Mississippi  River 

Waterway,  Lakes  to  the  Gulf. . . 
Missouri,  including  lower  river... 

Missouri  River,  upper 

California 

Oregon 

Wellington 

Montana. 

Alaska 

Hawaii 

Porto  Rico 

Examinations,  surveys,  etc 

Emergencies 

Navigation  Congress 

Inland  Waterways  Commiasion!. 


Rivers. 


S106,000.00 


15, 

76, 

1,419, 

0  604, 

a  1,013, 

138. 

114. 

430, 

474, 

89, 

1,135, 

196, 

560, 

666, 

b  1,599, 

211, 

« 1.828, 

«751, 

1,661, 

e  1, 129, 

499, 


000.00 
000.00 
500.00 
000.00 
050.00 
445.50 
360.00 
900.00 
000.00 
600.00 
000.00 
550.00 
000.00 
500.00 
010.00 
000.00 
000.00 
000.00 
400.00 
500.00 
312.00 
000.00 


5,325,000.00 

1,907,000.00 

27,000.00 

11,700.00 


303,000.00 
3,583,755.00 


1,205.000.00 

300,000.00 

541,500.00 

1,990,200.00 

1,432,100.00 


31,441,382.60 


Harbors. 


tl94, 

40. 

67, 

653, 

959, 

343, 

2,934, 

310, 

70, 

100. 

106, 


500.00 
000.00 
000.00 
000.00 
500.00 
000.00 
420.00 
115.00 
000.00 
500.00 
855.00 


668,000.00 


72.926.00 
300;  000.00 
470.000.00 
715,060.00 
464,000.00 
109,500.00 


1,168,580.00 


1,516,330.00 


776,400.00 
777,000.00 
2(il,700.00 
127,500.00 
280,000.00 


1,103,000.00 

405,000.00 

106,000.00 

6,000.00 


500,000.00 
20,000.00 


15,623,886.00 


Waterways. 


81,500.00 


12,100.00 


61.575.00 

25,000.00 

33,200.00 

163,500.00 


112,500.00 
'7i2,'966.*66 


75,000.00 


1,050,000.00 


2,299,000.00 


143,000.00 


4,669,275.00 


Miscella- 
neous. 


11500.000.00 

300.000.00 

30,000.00 

1,875.00 


831,875.00 


TotaL 


1299,500.00 

40,000.00 

57.000.00 

745.000.00 

974.500.00 

419,500.00 

4,353,420.00 

a  914. 165. 00 

l,083.44ii.50 

249,360.00 

221.755.00 

430,000.00 

1,154,700.00 

89.000.00 

1,260,051.00 

521,000.00 

1,063.700.00 

1,534.570.00 

2,063,000.00 

329,500.00 

1,940,500.00 

0  751,400.00 

3,542,980.00 

1,129,312.00 

499,000.00 

1,616,330.00 

6,325,000.00 

2,683,400.00 

/  804, 000. 00 

/  273, 400. 00 

127,500.00 

658,000.00 

3,583,756.00 

1,050,000.00 

1,2^5.000.00 

300.000.00 

1,644,500.00 

2,401.200.00 

3,836,100.00 

6.000.00 

143.000.00 

500.000.00 

20.000.00 

600,000.00 

300.000.00 

30.000.00 

1,875.00 


52,566,418.60 


SUMMARY. 


Atlantic  coast 

Ouir  coast , 

Pacific  coast. . .'. 

Great  Lakes 

Mississippi  Valley: 

Mississippi  River 

Tributaries  on  east  side 

Tributaries  on  west  side 

Hudson  Bav  Basin 

Alaska,  Hawaii,  and  Porto  Rico, 
Miscellaneous 


Total. 


86,409,682.50 
4,85>,500.00 
3,969,800.00 
2,216,000.00 

3,583,755.00 

7,730,545.00 

2,667,000.00 

7,500.00 


31,441,382.50 


15,677,256.00 
2,407,140.00 
1,619,000.00 
6, 400, 49a  00 


520,000.00 


16,623,880.00 


8123,375.00 

873,900.00 

2,299,00a00 


1,125,000.00 
105,000.00 


143,000.00 


4,600,275.00 


1831,876.00 


831,875.00 


812,210,313.60 
8,138,540.00 
7.887,800.00 
7,015,490.00 


I 


15,211,900.00 

7,600.00 
663,000.00 
831,876.00 


62,666,418.60 


a  Delaware  River  below  Philadelphia  Is  charged  to  Pennsylvania  and  the  section  between  Philadelphia 
and  Trenton  to  New  Jersey. 

6  Includes  $410,000  for  Tennessee  River  between  Chattanooga  and  Riverton  and  at  Colbert  and  Bee 
Tree  shoals. 

e  Includes  half  of  $521,000  for  Ouachita  River. 

*  Includes  $50,000  for  Red  River  above  Fulton,  Ark.;  $100,000  for  Caddo  Lake,  etc.;  and  $5fiO0  for  Cypress 
Bayou. 

«  Does  not  include  $410,000  for  Tennessee  River  between  Chattanooga  and  Riverton  and  at  Colbert  and 
Bee  Tree  shoals,  credited  to  Alabama. 

/  Includes  one-half  of  $500,000  for  Duluth-Snperlor  Harbor  and  of  $4,000  for  St.  Croix  River. 

0  Includes  one-half  of  sum  of  items  for  Snake  and  Columbia  rivers,  except  $176/XX)  below  Portland,  which 
goes  to  Oregon  alone,  and  $75,000  above  Snake  River  to  Washington  alone. 


INDEX  TO  RIVER  AHD  HARBOR  REPORT. 


A. 

Afiate  Bay,  Minn 678 

Alabama  Kiver,  Ala 826 

Alabama  and  Gooaa  riven,  Ala 827 

Allegheny  River,  Pa 137, 138 

Alloway  Creek,  N.  J 112 

Alpena  Harbor,  Mich 605 

Altamaha,  Oconee,  and  Ocmulgee  rivers,  Qa 259 

Anacostia  River,  D.  C ,  171, 689 

Anclote  River,  Fla 285 

Apalachicola  Bay  Harbor,  Fla 278 

Apalachicola  River,  to  St.  Andrews  Bay,  fla 292 

Apalachicola,  Ghipola,  and  Upper  GhipoLa  riven,  Fla 295 

Appomattox  River.  Va 185 

Appoquinimink,  Mtuderkill,  and  Mispillion  riven,  Del 148 

Appropriations  for  each  State 773 

AransaBPasB,  Tex 894 

Aransas  Pass-Oorpus  Ohristi  diannel,  Tex 424 

Arcadia  Harbor,  Mich 695 

Arkansas  River,  Ark 438 

Arkansas  River  op  to  Mnscoffee^  Ind.  T 693 

Arthur  Kill,  N.Y:  and  N.J 102 

Ashland  Harbor,  Wis 542 

Ashtabula  Harbor,  Ohio 695 

Atehafalaya  River,  La 696 

B. 

Baltimore  Harbor,  Md •  166,157 

Bavou  Bartholomew,  Boeuf  River,  Tensas  River  ahd  Bayou  Magon,  and  bayous 

d'Arbonne  and  Comey,  La.  and  Ark 356 

Bayou  Lafourche,  La 365 

Bayou  Plaquemine,  Grand  River  and  Pige<m  bayous.  La 367 

Bayou  Plaquemine  Brule,  La; 383 

Bayou  Queue  de  Tortue,  La 384 

Bayou  Teche,  La 377 

Bayou  Vermilion,  La 383 

Bayou  Vermilion  and  Mermentau  River,  La 379 

Bayou  Terrebonne,  La 378 

BayRiver,  N.  C 208 

Bear  Creek,  Miss 356 

Beaufort  Harbor,  N.  0 205 

Beaufort  Inlet,  N.  0 206 

Beaufort,  N.  C,  channel  to 735 

Bellingham  Harbor,  Wash 657 

Big  Sandy  River,  W.  Va.  and  Ky 469 

Biloxi  Harbor,  MSbs 337 

BiscayneBay,  Fla 280 

Black  and  Current  riven.  Ark.  and  Mo 439 

Black  and  Rouge  riven  and  Monroe  Harbor,  Mich 531 

Black  Rock  Harbor,  N.  Y 62 

Black  Warrior  and  Tombigbee  riven,  Ala 328 

Blackfish  Bayou,  Ark 444 

Blackwater  River,  Fla 298 

Block  Island  Harbor  of  Refuge,  R.  1 29 
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Boca  Grande  and  Charlotte  Harbor,  Fla 097 

Bogfue  Falia,  Chefuncte,  Tickiaw,  and  Amite  riven,  and  Bayou  Manchac,  La..  365 

Bogue  Sound,  N.  C 6» 

Boston  Harbor,  Mass 11 

Branford  Harbor,  Conn 41 

Brazos  River,  Tex.,  Old  Washinprton  to  Waco 418 

Brazoe  River,  Tex.,  Velasco  to  Old  Washington 416 

Bridgeport  Harbor,  Conn , 42,700 

Broad  Creek  River,  Del 152 

Broadkill  River,  Del 163 

Bronx  Riverand  East  Chester  Creek,  N.  Y 88 

Browns  Creek,  N.  Y flO 

Brunswick  Harbor,  Ga 250 

Buffalo  Harbor,  N.  Y 64 

Burlington,  Vt » 

C. 

Cache  River,  Ark 441 

Calcasieu  River,  mouth  and  passes.  La 360 

Caloosahatchee  Kiver,  Fla 300 

Calumet  Harbor,  111 ^-.  587 

Calumet  River,  111.  and  Ind 583 

Camden,  Mel 4 

Cape  Charles  City  Harbor,  Va 180 

Cape  Fear  River,  at  and  below  Wilmington,  N.  0 209 

Cape  Fear  River  above  Wilmington,  N.  C 208 

Cape  Vincent  Harbor,  N.  Y 66 

Carirabelle  Bar  and  Harbor,  Fla 281 

Charleston  Harbor,  S.  C 233 

Charlotte  Harbor,  Fla 097 

Charlotte  Harbor,  N .  Y 67 

Chattahoochee  River,  Ga.  and  Ala 269 

Chesapeake  and  Delaware  Bays,  waterway 701 

Chicago  Harbor,  111 589 

Chicago  River,  111 592 

Choctawhatchie  River,  Fla.  and  Ala 317 

Clatskanie  River,  Oreg 635,702 

Clearwater  Harbor,  Fla 283 

Cleveland  Harbor,  Ohio 473 

Clinch'and  Hiawassee  rivers,  Tenn. 457 

Clinton  River,  Mich 535 

Club  and  Plantation  creeks  canal,  Ga 264 

Columbia  River  at  Dalles  Rapids  to  Celilo  Falls 650 

Bridgeport  and  Kettle  Falls,  Wash. . ; 663 

Cascades 648 

Gauging  water 647 

mouth  of 644 

and  Lower  Willamette,  Oreg 641 

Upper,  to  Snake  River 652 

W  ash.,  Vancouver  to  mouth  of  Willamette 647 

Wenatchee  and  Bridgeport,  Wash 662 

Conneaut  Harbor,  Ohio 481 

Connecticut  River,  below  Hartford,  Conn 67 

Contentnia  Creek,  N.  C 212 

Cooper  Creek,  N.J 114 

Coos  Bay,  Oreg 632 

Coos  River,  Oreg 637 

Coosa  River,  Ga.  and  Ala 271, 274, 275 

Coquille  River,  Or^ 638, 703 

Cowlitz  and  Lewis  rivers.  Wash 665 

Crisfield  Harbor,  Md 158 

Crystal,  Anclote,  and  Suwanee  rivers,  Fla 801 

Cumberland  River,  Tenn.  and  Ky.: 

Above  Nashville,  Tenn 448 

Below  Nashville,  Tenn 461 

Cypress  Bayou,  Tex.  and  La 426 
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D. 

Fagtu 

Darien  Harbor,  Ga ^ 263 

r?laware  Bay,  Del 144,146 

Delaware  River,  Pa.  and  N.J 127,133 

Delaware  River,  Philadelphia  to  Trenton 705 

Delaware  River,  35  foot  depth,  Philadelphia  to  the  sea 704 

De  Pere  Barbor,  Wis 706 

Detroit  River,  Livingstone  Channel 722 

Detroit  River,  Mich 536 

Double  Creek,  :N.  J 706 

Duck  Island  Harbor,  Conn 46 

Duluth  Harbor,  Minn.,  and  Superior,  Wis 563 

Dunkirk  Harbor.  N.  Y 707 

D  ymers  Creek,  Va . . .  - 188 


E. 

East  Boothbay  Harbor,  Me 6,709 

East  Pearl  River,  Miss 341 

East  River  and  Hell  Gate,  N.Y 92 

EchoBay,  N.  Y 68 

Eightmile  River,  Conn 59 

Elk  River,  Md 168 

Erie  Harbor,  Pa 133 

Escambia  and  Conecuh!  rivers,  Pla.  and  Ala 319 

F. 

Fairport  Harbor,  Ohio 482 

Fall  River  Harbor,  Mass 709 

Fernandina  Harbor,  Fla 284 

Fishinij  Creek,  N.  C 213 

Fivemile  River  Harbor  and  others,  Conn 46 

Flint  River,  Ga 265 

Fox  River,  Wis 562 

Fraiikfort  Harbor,  Mich 710 

French  Broad  and  Little  Pigeon  rivers,  Tenn 460 


* 


Galveston  channel,  Tex 395 

Galveston  Harbor  to  Texas  City,  Tex :. 400,406 

Galveston  Harbor,  Tex 398 

Gary  Harbor,  Ind : 711 

Gasconade  River,  Mo 607 

Gloucester  Harbor,  Mass 13 

Grand  Haven  Harbor,  Mich 506 

Grand  Marais  Harbor,  harbor  of  refuge,  Mich ' 508 

Grand  Marais  Harbor,  Minn 573 

Grays  Harbor  and  Bar  entrance,  Wash 713 

Grays  Harbor  and  Chehalis  River,  Wash 658 

Grays  River,  Wash 669 

Great  Pedee  River,  S.  C 240 

Great  Salt  Pond  Harbor,  Block  Island,  R.  1 31 

Great  Sodus  Bay,  N.Y 69 

Great  South  Bay  Harbor,  N.Y 70 

Green  Bay  Harbor,  Wis 546 

Green  River,  Ky 766 

Greenwich  Harbor,  Conn 714 

Gulfport  Harbor,  Miss 338 

Guyandot  River,  W.  Va 474 

H. 

Hackensack  River,  N.  J 716 

Hammersley  Inlet,  Puget  Sound.  Wash 660 

Harbor  Beach,  harbor  of  refuge,  Mich 510 

Harlem  River,  N.  Y 94 

Hempstead  Harbor,  N.  Y 71 


rm 


HjUilMn  Bay,  Fla 287,716 

Hfilaboro  River,  Pla 30* 

Hilo  Harbor,  Hawaii d8S 

Hingham  Harbor.  Mass 14 

Houand  HarborjfBlack  Lake),  Mich 611 

Holmes  River.  Fla 306 

Honolulu  Harbor,  Hawaii IM 

Homldand  PaoB,  Mias 34B 

Housatonic  River,  Coim 60 

HouBton  ship  chajmei,  Tex 402 

Hudson  River,  N.  Y 96,720 

Humboldt  Bay,  Eureka  to  Areata,  Gal 718 

Humboldt  Harbor,  Cal 611 

Huron  Harbor,  Ohio 484 

I. 

lUinoiB  River.  Ill 596 

Xllinoia  and  MissiflBippi  Canal 664 

Indian  River,  Fla 306 

Indiana  Harbor,  Ind 679 

Inland  waterway  channel,  Franklin-Mermentau,  La 385 

Inland  waterway,  Mermenteau  River  to  Sabine  River,  La 386 

Inland  waterway,  Norfolk  to  Albemarle  Sound 203 

Inland  waterway  to  Sounds  of  North  Carolina 204 

Inland  waterway,  Pamlico  Sound  to  Beaufort  Inlet,  N.  C 229 

Inland  waterway  on  coast  of  Texas 420 

Inside  water  route  between  Savannah,  Ga.,  and  Fexnandina,  Fla 276 

Isle  of  Shoals,  Me.  and  N.  H 8 

J. 

Jamaica  Bay,  N.  Y 72 

James  River,  Va 188 

Kahului  Harbor,  Hawaii , 685 

Kanawha  River,  W.  Va ^ 475 

Kenosha  Harbor,  Wis 547 

Kentucky  River,  Ky 472 

Kewaunee  Harbor,  Wis 548 

Keweenaw  Point,  Mich.,  waterway  across 540 

Kevport  Harbor,  Matawan  Creek,  lUritan,  and  South  riven.  Shoal  Harbor, 

Compton,  and  Cheesequake  creeks,  N.J 106 

Kiamichi  River,  Okla 394 

Kissimmee  River,  Fla 30T 

li. 

Lake  Pontchartrain  and  Pass  Manchoe,  La 370 

Lake  Winnibigoshish  and  Leech  Lake  Canal,  Minn 

Leipsic  River,  Del 720 

Little  Contentnio  River,  N.  C 722 

Little  Kanawha  River,  W.  Va 476 

Little  Pedee  River,  S.  C 243 

Livisa  Fork,  Big  Sandy,  Ky 469 

Little  Sodus  Bay  Harbor,  N.  Y 73 

Lockport  to  mouth  of  Illinois  River,  waterway 600 

Lorain  Harbor,  Ohio 486 

Los  Angeles  Harbor,  Cal.  (San  Pedro) 619,723 

Lower  Thoroughfare,  Deal  Island,  Md 167 

Ludington  Harbor,  Mich 613 

Lynn  Harbor,  Mass 16 

M. 

Mackinac  Harbor,  Mich 516 

Manistee  Harbor,  Mich.  ^ 518, 724 

Manistique  Harbor,  Mich 618 

Manitowoc  Harbor,  Wis * 651 
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Mantua  Creek.  N.J 116 

Marcushook,  Pa 184 

Marquette  Harbor,  Mich 520 

Matinicus  Harbor,  Me 5 

Marquette  Bay,  Mich.,  harbor  of  refuge 519 

Maurice  River,  N.J 117 

Menominee  Harbor  and  River,  Mich.,  and  Wia 541 

Merrimac  River,  Mass 25 

Michi^ui  City  Harbor,  Ind 581 

Milfora  Harbor,  Conn 56 

Milfoid  Haven  Harbor^  Va 181 

Milwaukee  Harbor,  Wis 549 

Mingo  Creek,  S.  C 244 

MiiAfwwigo  River,  y .  Y 725 

Minnesota  River,  Minn 578 

Mimimippi  River  between  the  Missouri  River  and  Mmneapolis 598 

Bndnerd  to  Grand  Rapids,  Minn 728 

Commission 598 

from  Head  of  the  Passes  to  Ohio  River 598 

from  mouth  of  Ohio  River  to  mouth  of  Missouri. . «. 597 

Headwaters,  Canal,  Minn 729 

St.  Paul  to  Minneapolia,  Minn 727 

Missouri  River  at  Atchison,  Kans 780 

general  improvement 801 

t.  Joseph,  Mo 608 

Mobile  Bar,  Ala 320 

Mobile  Bay  and  Mississippi  Sound  Channels,  Ala 731 

Mobile  Harbor,  Ala 821 

Mokelumne  River,  Cal 821 

Monongahela  River 130 

Monroe  Harbor,  Mich 523, 631 

Mount  Desert  Breakwater,  Me 8 

Muskegon  Harbor,  Mich 528 

Mystic  River,  Mass 27 

N. 

Nansemond  River,  Va 191 

Nanticoke  River,  Md.,  Northwest  Fork 189 

Nanticoke  River,  Del.  and  Md 732 

Nantucket  Harbor,  Mass 16 

Napa  River  and  Petaluma  Creek,  Cal 622 

Neuse  and  Trent  rivers,  N.  C 213 

New  Bedford  and  Fairhaven  harbors.  Mass 18 

New  Haven  Harbor,  Conn 51 

Newburyport  Harbor,  Mass 19 

Newport  Harbor,  R.  1 733 

New  River,  N.  C,  and  inland  waterways 217 

New  London,  Conn 55 

Newtown  Creek,  N.  Y 98 

New  York  Harbor,  N.  Y 74 

Niagara  River.  N,  Y 99 

Norfolk-Beaufort  Inlet  Waterway,  Va.  and  N.  C 736 

Norfolk  Harbor,  Va 182 

Norfolk  Harbor  and  Newport  News,  Va 184, 734 

Norfolk,  Va.,  to  Albemarle  Sound,  N.  C 203 

Norfolk,  Va.,  to  Sounds  of  N.  C 204 

Nomini  Creek,  Va 191 

Northeast  and  Black  rivers,  and  Cape  Fear  River  above  Wilmington,  N.  C 221 

Norwalk  Harbor,  Conn 58 

Oakland  Harbor,  Cal 613 

Obion  and  Forked  Deer  rivers,  Tenn 455 

Ocklawaha  River,  Fla 308 

Oconto  Harbor,  Wis 653 

Ogdensbuig  Harbor,  N.  Y 76 
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Ohio  River,  9-foot  project 491 

Ohio  River,  Dam8  2,  3,  4.  5,8,  U 5« 

Ohio  River,  general  improvement ^ 497 

OJdmans  Creek,  N.J 118 

Olympia  Harbor,  Waah ^........ 661 

Onancock  River,  Va 198 

Ontonagon  Harbor,  Mich €25 

Orange  River,  Fla 309 

Oaage  River,  Mo 609 

Oswego  Harbor,  N.  Y 77 

Ouachita  River,  Ark.  and  La i    429 

Ouachita  River,  Camden  to  Arkadelphia,  Ark i-  736 

P. 

Pagan  River,  Va 193 

Pamlico  and  Tar  rivers,  N.C 225 

Pascagoula  River,  Miss '. 242 

Pascagoula,  Chickasahay  and  Leaf  rivers,  Miss 344 

Pass  Cavallo  to  Port  Lavaca,  Tex 405 

Pawcatuck  River,  R.  L  and  Conn 40 

Pearl  River,  Miss.,  below  Rockport 346 

Pearl  River,  Miss.,  between  Edmbuig  and  Jackson 347 

Pensacola  Harbor,  Fla 289 

Pepperells  Cove,  Me 6 

Permanent  International  Association  of  Navigation  Congresses 688 

Petaluma  Creek  and  Napa  River,  Cal 622 

Petoskey  Harbor,  Mich 526 

Pittsburg  Harbor,  Pa 135 

Plattsburg  Harbor,  N.  Y 737 

Plymouth  Harbor.  Mass 21 

Pomt  Judith,  R.  I.,  harbor  of  refuge  at 32 

Poison  Bay,  Mont 681 

Port  Bolivar  Channel,  Tex 406 

Port  Chester  Harbor,  N.  Y 79 

Port  Clinton  Harbor,  Ohio 486 

Port  Jefferson,  Mattituck,  Qimtington,  and  Flushing  Bay  harbors,  N.  Y 80 

Port  Washington,  Wis 554 

Port  Wing,  Wis 556 

Portage  Lake,  harbor  of  refuge,  Mich 527 

Potomac  River  at  Washington,  D.  C 173 

at  Lower  Cedar  Point 178 

below  Washington 176 

at  Alexandria : 177 

at  Mount  Vernon 179 

Providence  River  and  Harbor,  R.  1 37,40 

Provincetown  Harbor,  Mass 22, 738 

Puget  Sound,  Wash.,  and  tributaries ,  670 

Puget  Sound-Lake  Washington  waterway^  lock  construction 672 

Puget  Sound  and  Lakes  Union  and  Wasnmgton  waterway,  maintenance 675 

R. 

Racine  Harbor,  Wis 558 

Raccoon  Creek,  N.J 118 

Rappahannock  River,  Va 194 

Raritan  Bay  Harbor,  N.J ^ Ill 

Red  River,  La.,  Ark.,  Tex.,  and  Okla 389 

Red  River  of  the  North,  Minn,  and  N.  Dak 577 

Redwood  Creek,  Cal 739 

Rehoboth  and  DelaiVare  Bays  Canal,  Del 740 

Roanoke  River,  N.  C 226 

Rockhall,  Queenstown,  Claiborne,  and  Cambridge  harbors;  Choptank,  War- 
wick, and  Manokin  rivers,  and  Tyaskin  Creek,  Md 159 

Rockport  Harbor,  Me 741 

Rogers  City  Harbor,  Mich 742 

Rondout  and  Peekskill  harbors,  N.  Y 84 

Rouge  River,  Mich 531 
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Sabine-Nechee  Canal,  Tex 769 

Sabine  Pass  and  Port  Arthur  Ship  Canal,  Tex 743 

Sabine  Pass,  harbor,  Tex 400 

Saco  River,  Me 7,748 

Sacramento  and  Feather  rivers,  Cal 624,628 

Saginaw  River,  Mich ......'. 538, 749 

St.  Albans,  Vt.... 10 

St.  Andrews  Bay,  Fla 291 

St.  Clair  River,  Mich 750 

St  Croix  River,  Me .* 751 

St.  Croix  River,  Wis.  and  Minn 571 

St.  Francis  and  L'Anguille  rivers,  Ark 442 

St.  Johns  River,  Fla.,  Jacksonville  to  the  ocean 310, 764 

St.  Johns  River,  Fla.,  opposite  Jacksonville 813 

St.  Johns  River,  Jacksonville  to  Lake  Harney 314 

St.  Jones  River,  Del 154 

St  Lucia  Inlet,  Fla 752 

St  Michael  Canal,  Alaska 681,763 

Saline  River,  Ark 445 

Salem  River,  N.J 120 

Sandy  Bay  Harbor,  Mace * 24 

Sandusky  Harbor,  Ohio 487 

San  Diego  Harbor  Cal 616 

San  Francisco,  Cal 617 

San  Joaq u in  Ri ver,  Cal 628 

San  Juan  Harbor,  rorto  Rico -. 686 

Santa  Rosa  Sound  Narrows,  Fla 754 

Santee,  Wateree,  and  Congaree  rivers,  and  Estherville-Minim  Creek  Canal 245 

Sapelo  Harbor^Jja 254 

Sarasota  Bay,  Fla ,  293 

Saugatuck  Harbor  and  Kalamazoo  River,  Mich 529 

Saugerties  Harbor,  N.  Y 86 

Savannah  Harbor,  Ga 255 

Savannah  River,  above  Aumista,  Ga 266 

Savannah  River,  below  Augusta,  Ga 269 

Savannah  River  at  Augusta,  Ga 268 

Scuppernong  River,  N.  C 227 

Shallowbag  Bay,  N.  C 207 

Sheboygan  Harbor,  Wis 559 

Shooters  Island  Channel,  N.  Y.  and  N.  J 750 

Shrewsbury  River,  N.J 122 

Siuslaw  River,  Greg 755 

Skaerit  River,  Wash 677 

Smiths  Creek,  N.  C 756 

Smyrna  River,  Del 155 

Snake  River,  Oreg^Wash.,  and  Idaho 654 

Snohomish  River,  Wash. .  .■ 678 

South  Haven  Harbor.  Mich 530 

South  Pass  Channel,  Mississippi  River,  maintenance  and  improvement  of 372 

South  River,  N.  C 228 

Southwest  Pass.  Mississippi  River 374 

Steele  and  Washington  bayous,  Miss 355 

Stockton  Harbor,  Me 6 

Stockton  and  Morman  channels,  Cal.    (See  San  Joaquin  River.) 

Sulphur  River,  Tex 428 

Suisun  Channel,  Cal 631 

Susquehanna  River,  Havre  de  Grace,  Md 170 

Swift  Creek,  N.  C 757 

Swinomiah  Slough,  Wash 679 

T. 

Tacoma  Harbor,  Puyall up  Waterway,  Wash 758 

Tampa  Bay,  Fla 294 

Tarrytown  Harbor,  N.  Y 87 

Taunton  River,  Mass 28 

Tennessee  River 462 
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Thames  River,  Conn fil 

Tillamook  Bay  and  Bar,  Oreg (BS 

Toledo  Harbor,  Ohio « 

Tombigbee  River,  ColumbuB  to  Walker's  Bridge,  Hub 335 

Tombigbee  River,  Ala.  and  Miss.,  Demopolis  to  Columbus 331 

Tombkbee  River,  from  mouth  to  Demopolis 333 

Toms  River,  N.J 124 

Trinity  River,  Tex 419 

Tuckwton  Creek,  N.J 124 

Two  Rivers  Harbor,  Wis 361 

U. 

Upper  Machodoc  Creek,  Va IM 

Urbana  Creek,  Va - 197 

V, 

Vermilion  Harbor,  Ohio .' 400 

W. 

Waccamaw  River,  N.  C.  and  S.  C 331 

Wappinger  Creek,  N.  Y 33 

Warroad  Harbor,  Minn 783 

Water  hyacinths,  removal  of,  Fla.  waters 316 

Water  hyacinth,  removal.  La.  and  Tex 387 

Waterroute,  Savannah,  Ga.,  to  Femandina,  Fla 273 

Waterway,  between  Jefferson,  Tex.,  and  Shreveport,  La 427 

Charleston  and  Alligator  Creek,  S.  C 219 

Chesapeake  and  Delaware  bays 701 

coast  of  Va 203 

Franklin  to  Mermentau,  La 385 

from  Lockport,  111.,  to  mouth  of  Illinois  River 600 

Mermentau  River  to  Sabine  River,  La.  and  Tex 386 

Pamlico  Sound  to  Beaufort  Inlet,  N.  C 229 

Puget  Sound  to  Lakes  Union  and  Washington 672, 6^ 

Swan  Quarter  Bay,  N.  C 230 

Waukegan  Harbor,  111 691 

Westchester  Creek,  N.  Y 101 

West  Galveston  Bay  and  channel,  Tex 411 

Weymouth  Back  River,  Mass 29 

White  Lake  and  Pentwater  Harbors,  Mich 760 

White  River,  Ark 446 

Wickford  Harbor,  R.  I 763 

Wicomico  River,  Md '. 171 

Willamette  River  above  Portland,  and  Yamhill  River 639 

Willamette  River,  Lower,  Or^.,  below  Portland,  and  Columbia  River 641 

Willamette  River,  purchase  of  canal  and  locks 762 

Willapa  River  and  Harbor,  Wash 680 

Wilmington  Harbor,  Cal 619 

Wilmington  Harbor,  Del 146 

WinyahBay,  S.  C 238 

Withlacoochee  River,  Fla 315 

Wolf  and  Jordan  rivers.  Miss 348 

Woodbridge  Creek,  N.  J 126 

Y. 

Yazoo  River,  mouth,  and  Vicksbure  Harbor,  Miss 349 

Yazoo,  Tallanatchie,  Coldwater,  and  Tchula  Lake,  Miss 351 

York  River,  Mattaponi  and  Pamunkey  rivers,  Va 198 

Youghiogheny  River,  Pa 142 

o 
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